PEARL 


The Journal of 


HEREDITY 


THE PLANT GUINEA PIG 


(SEE PAGE 73) 


X-Ray Induced Mutations in the Tomato 
The Ape in the Nursery 
I. Q. Differences in Twins Reared Apart 
Maternal Inheritance of Chlorophyll Defects 
Alleged Sex-Reversal in Man 


VoL_LUME 25 


FEBRUARY, 1934 NUMBER 2 


| 

= 

4 \ 

. 

\ 
: 
| 

| 

| 

} 


The American Genetic Association 


An incorporated organization devoted to promoting a knowledge of the 
laws of heredity and their application to the improvement of 
plants, animals, and human racial stocks 


DAVID FAIRCHILD, President 


Treasurer, J. 


Vice-President, W. E. CASTLE 
. KEMPTON 


Secretary, C. E. LEIGHTY 


Legal Advisors, PEELLE, OGILBY and LESH 


EDITORIAL BOARD 
Managing Editor: ROBERT C. COOK 


M. DEMEREC 
H. J. MULLER 


R. R. GRAVES 
GEORGE M. 


L. C. DUNN 


DARROW PAUL POPENOE 


Members of the Council are ex-officio members of the Editorial Board 


COUNCIL 


W. E. CASTLE, Professor of Genetics, Harvard 
University, and Research Associate of the Carne- 
ie Institution of Washington. 

LEON J. COLE, Professor of Genetics, University 
of Wisconsin. 

G. N. COLLINS, Botanist, U. S. Department of 
Agriculture, Washington, D. C. 
O. F. COOK, Bionomist in Charge of Breeding In- 
vestigations, U. S. Department of Agriculture. 
DAVID FAIRCHILD, Agricultural Explorer, U_ S. 
Department of Agriculture. 

HARRY V. HARLAN, Senior 
Charge of Barley Investigations, U. S. 
ment of Agriculture. 


Agronomist in 
Depart- 


SAMUEL J. HOLMES, Professor of Zoology, 
University of California, Berkeley, California. 
c. = LEIGHTY, Agronomist in Charge of Eastern 
Wheat Investigations, U. S. Department of Agri- 

culture. 

N. D. C. LEWIS, Chief Medical Officer, St. Eliza- 
beth’s Hospital, Washington, D. C. 

J. H. KEMPTON, Bureau of Plant Industry, U. S 
Department of Agriculture. 

E. W. SHEETS, Chief of Animal Husbandry Divi- 
sion, U. S. Department of Agriculture. 

SEWALL WRIGHT, Professor of Zoology, Uni 
versity of Chicago. 


ADVISORY COMMITTEE 


W. S. ANDEKSON, Genetics Department, Univer- 
sity of Kentucky, Lexington, Kentucky. , 
E. B. BABCOCK, Genetics Department, University 

of California, Berkeley, California. 

E. A. BESSEY, Professor of Botany, 
State College, East Lansing, Michigan. ? 

A. F. BLAKESLEE, Plant Genetist, Carnegie In- 
stitution, Cold Spring Harbor, New York. a 
BREITENBECHER, McGill University, 
Montreal, Canada 

W. £. BRYAN, Professor of Plant Breeding, Uni- 
versity of Arizona, Tucson, Arizona. 
A . DAVENPORT, Director, Department of 
Genetics, Carnegie Institution of Washington, 
Cold Spring Harbor, L. I., New York. 

J. A. DETLEFSEN, Professor of Genetics, Wistar 
Institute, Philadelphia, Pennsylvania. 
RUSSELL W. DUCK, Professor of Animal Hus- 
bandry, Syracuse University, Syracuse, New York. 
E. M. EAST, Professor of Plant Genetics, Bussey 
Inst. of Applied Biology, Boston, Mass. : 
R. A. EMERSON, Professor of Plant Breeding, 
Cornell University, Ithaca, New York. 

C. P. GILLETTE, President, The Genetic Founda- 
tion, Fort Collins, Colorado. 

C. M. GOETHE, Sacramento, California. 
HARRISON R. HUNT, Professor of 
Michigan State College, East Lansing. 
H. S. JENNINGS, Professor of Zoology, Johns 
Hopkins University, Baltimore, Maryland. 

D. F. JONES, Plant Breeder, Connecticut Agricul- 
tural Experiment Station, New Haven, Conn. 

M. A. JULL, Senior Poultry Husbandman, U. S. 
Department of Agriculture, Washington, D. S 

. B. LINFIELD, Director, Montana Experiment 
Station. Bozeman, Montana. 

C. LITTLE, Director, Roscoe B. Jackson 

Memoria! Laboratory, Bar Harbor, Maine. 


Michigan 


Zoology, 


JAY L. LUSH, Professor in Animal Husbandry. 
Iowa State College, Ames, Towa. 

H. H. NEWMAN, Professor of Zoology, University 
of Chicago, Chicago, III. 

T. S. PALMER, Expert in Game Conservation, 
U. S. Dept. of Agriculture, Washington, D. C. 

JOHN H. PARKER, Professor of Agronomy, Kan- 
sas State College, Manhatten, Kansas 

JOHN W. SCOTT, Professor of Zoology, Univer- 
sity of Wyoming, Laramie, Wyoming. 

A. D. SHAMEL, Physiologist, U. S. Department of 
Agriculture, Riverside, California. 

GEORGE H. SHULL, Professor of Biology, Prince- 
ton University, Princeton, New Jersey. 

EDMUND W. SINNOTT, Professor of Zoology, 
Barnard College, Columbia University, New York 
City. (Representative of A. G. A. on Council of 

mer. Assoc. for the Advancement of Science.) 

W. W. SMITH, Professor of Animal Husbandry, 
Purdue University, Lafayette, Indiana. 

CHARLES R. STOCKARD, Professor of Anatomy, 
Cornell University, New York City. 

A. B. STOUT, Director of Laboratories, New York 
Botanical Gardens, New York City. 

W. T. SWINGLE, Plant Physiologist in Charge of 
Breeding Investigations, U. S. Department of 
Agriculture, Washington. D. C. 

W. H. TOMHAVE, American Aberdeen-Angus 
Breeders’ Association, Chicago, Ili. 

H. E. WALTER, Proiessor of Biology, Brown Un 
versity. Providence, Rhode Island. 

H. J. WEBBER, Prof. Subtropical Hort., Citrus 
Experiment Station, Riverside, California. 

E. N. WENTWORTH, Armour’s Bureau of Agr? 
Research and Economics, Chicago, Illinois. 

P. W. WHITING, Department of Biology, Univer 
sity of Pittsburgh, Pittsburgh, Pa. 


ay 
i 


The 
Journal of Heredity 


Vol. XXV FEBRUARY, 1934 No. 2 


IN THIS ISSUE 


ORIGINAL ARTICLES 


COMING 


2 


MATERNAL INHERITANCE OF CHLOROPHYLL IN 


New facts, like new veins of 


ore, are sometimes foun in 

By R. E. Karper en 49 most unexpected places, and the 

MENTAL AND Puysicat Traits oF IDENTICAL Se 

Twins Rearep APART surface intimations of such hid- 

By H. H. New 55 den treasure. An instance of such 

a “hidden outcrop” was a single 

Limrrep VALUE oF ANcEsTOoRS’ Ecc Propuction abnormal Jimson Weed plant dis- 

By Morley A. Jull 61 covered in 1915. A study of this 


“freak” initiated a series of bril- 
liant discoveries that has culminat- 


Tue Eastest PLANT IN THE TO Propa- 


GATE ed, after nearly twenty years, in 
By John W. MacArthur. 75 tant facts which this research has 


brought to light. Thirty-five il- 
lustrations show the developmental 


REVIEWS AND NOTES changes produced, not by single 

genes, but by extra chromosomes 

Bup VARIATIONS IN SUGARCANE 64 and parts of chromosomes. He 
explains how the extra chromo- 

GENES IN ENVIRONMENT AND EVOLUTION............ . & somal material was put up in new 
a packages to produce true-breeding 

SEXING BABy 67 forms whose distinctive character- 
GELDING THE Li 67 istics justify the designation “lab- 


oratory species.” 


Tue Appte SIncE ADAM... 69 


In PRAISE OF OUR MONKEY COUSINS .ooececccccccescecosce 


The JOURNAL OF HEREDITY is published monthly by the AMERICAN GENETIC 
ASSOCIATION, at 1918-1932 Harford Avenue, Baltimore. Md. and Victor Building, Wash- 
ington, D. C. Address all communications regarding editorial matters and the business 
management of the Association to Room 510 Victor Building, Washington, D. C. Entered 
as second-class matter February 24, 1923, at the postoffice at Baltimore, Maryland. Accep- 
tance for mailing at the special rate of postage provided for in Section 1103, Act of October 
3, 1917, authorized December 30, 1918. Contents copyrighted 1934 by the American Genetic 
Association. Unauthorized reproducticn of material from THE JOURNAL not permitted. 
The title “Journal of Heredity” is registered as a trade-mark in the U. S. Patent Office. 


$3.50 a Year Prices of back numbers on application 35c. the Copy 


| 

' 

: 


STRIPING TRANSMITTED ONLY THROUGH FEMALE LINE 
Frontispiece 

The male parent plays no part in the inheritance of this form of striping in sorghum. 
Only striped mother plants transmit striping, their progeny being green, striped, or yellow 
depending upon the striping pattern of the panicle on which the seed was borne. From all- 
green panicles only green plants are produced, regardless of the type of pollen used. If the 
panicle happens to be all-yellow only yellow progeny are obtained even though pollen 
from a green plant is used. 


‘Gree. 


MATERNAL INHERITANCE OF CHLORO- 
PHYLL IN SORGHUM 


R. E. Karper 
Texas Agricultural Experiment Station 


NUMBER of plants conspicu- 
A ously striped with chlorophyll 

deficient areas have, in recent 
years, appeared among different strains 
of sorghum. These have been found in 
several varieties of sorghum and are of 
two distinct types—variegated green 
and white and variegated green and 
vellow. So far as type of inheritance 
is concerned, these two types are iden- 
tical. Transmission of the character, to 
the offspring is strictly maternal and 
its inheritance is not carried through 
the male gametes. Striped plants pro- 
duce normal green, striped green and 
yellow or green and white, and pure 
yellow or pure white seedlings. The 
green plants produce normal green off- 
spring, the yellow and the white plants 
die in the seedling stage, and the 
striped plants again repeat the perform- 
ance of the parents. 

The first chlorophyll deficient type 
of this character in sorghum was a 
single green and yellow striped plant 
observed in a plat of Sunrise kafir at 
the Lubbock Station in the fall of 1927. 
Preliminary trials with seed from this 
plant gave normal green, striped green 
and yellow, and yellow seedlings in 
perplexing proportions which did not 
indicate any of the common Mendelian 
ratios. Following Anderson’s! ingeni- 
ous method it was found that when 
seed from certain sections of the head 
were planted separately the three kinds 
of progeny were not randomly dis- 
tributed but were borne on definite 
areas on the head. Seed of this stock 
was planted the next year and a number 
of striped plants secured for further in- 
vestigation. The chlorophyll deficient 
areas on the leaves of striped plants are 
yellow when the plants are young but 
fade out to white toward maturity. 


Similar cases of maternal inheritance 
have been reported in Antirrhinum by 
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Bauer,” in Mirabilis by Correns,*? and 
in Primula by Gregory.® More recently, 
Anderson,' and later, Demerec,* de- 
scribed independent cases of maternal 
inheritance of chlorophyll in maize, and 
in the latter paper a rather complete 
review of the literature on this subject 
is given. Maternal inheritance of chlo- 
rophyll in sorghum discussed in this 
paper is, for the most part, quite simi- 
lar to that described in maize by the 
above writers. 

Behavior of Variegated Plants 

Sorghum seed are borne on seed- 
branches arising at nodes on the rachis 
and more or less uniformly distributed 
throughout the length of the panicle. 
In order to establish the fact that the 
chlorophyll deficient types arise from 
definite areas, rather than being dis- 
tributed at random on the head of 
striped plants, seed from several selfed 
heads were planted in flats according 
to the arrangement of the seed-branches 
and nodes in the head. Figure 1 illus- 
trates the distribution of the green, 
striped, and chlorophyll lacking seed- 
lings in the progeny of a selfed head 
of Hegari. The variegation in this 
case was green and white and the seed- 
lings produced were green, striped 
green and white, and pure white. The 
green and yellow striping in kafir, pre- 
viously mentioned, behaves in exactly 
the same way except that the striped 
seedlings are green and yellow and the 
chlorophyll lacking seedlings are pure 
yellow. The seedling progeny of this 
striped plant of Hegari consisted of 
989 green, 8 striped, and 92 white 
seedlings. Not only are the abnormali- 
ties not distributed at random on the 
parent head but there is a direct cor- 
relation between the nature of the ma- 
ternal tissue and the kind of seedlings 
it produces. Furthermore, the pattern 
outline of chlorophyll deficient tissue 
in the parent head can be observed and 
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the nature of the offspring predicted 
rather closely, though not exactly. Each 
seed-branch of a head from a green 
and yellow striped kafir plant was 
marked at ripening time as either green 
(G), striped (S), or yellow (Y), ac- 
cording to the appearance of the ma- 
ternal tissue at time of examination. 
Upon planting each seed-branch sep- 
arately it was found that the kind of 
seedlings produced was in_ general 
agreement with the description of the 
parental tissue (Table I). Some of the 
seed-branches described as green gave 
striped and yellow seedlings and some 
gave only yellow seedlings, but in 
every case where the parent seed- 
branch was designated as yellow, only 
yellow seedlings were produced. That 
some of the seed-branches designated as 
green and striped produced only yel- 
low seedlings may be due to the fact 
that the sub-epidermal tissue from 
which the female gametes originate 
does not correspond exactly in heredi- 
tary constitution with the epidermal 
tissue on which the classification is 


based. 


Striped plants were found to vary 
widely in the intensity of the chloro- 
phyll deficient area involved and may 
have a preponderance of either green 
or chlorophyll deficient area or a rather 
even division of the two (Frontispiece). 
Those preponderantly chlorotic grow 
slowly and some may die, while others 
largely green produce practically nor- 
mal plants at maturity. In some cases 
only a few narrow stripes appear on 
the lower leaves and the head, which 
is not affected, produces only normal 
green seedling progeny. In others, the 
upper leaves and panicle are entirely 
involved in the deficient area and all 
their seedling progeny are wholly de- 
ficient in chlorophyll and die. Some 
plants show a fairly even division of 
normal and chlorophyll deficient tissue 
on the lower stem and leaves but the 
deficient area increases in the upper 
leaves and stem, involving the whole of 
this part of the plant. Seed set on such 
a plant produce only seedlings which 
die. Table II shows the extreme varia- 


The Journal of Heredity 


tion that may be found among striped 
plants as measured by the kinds of 
seedlings they produce and the per- 
centage of normal green offspring. 


Character Not Transmitted Through 
the Pollen 

When the chlorophyll deficient area 
extends to the panicle its path through 
the head is readily visible and the in- 
dividual florets affected can be seen 
before blooming occurs. Pollen col- 
lected from flowers in a region devoid 
of chlorophyll was used to fertilize 
normal green flowers of milo, another 
variety of sorghum. Six F; seed pro- 
duced only normal green plants and 75 
seedlings reared in the F, generation 
were likewise normal, showing that the 
male gametes do not transmit the 
variegation to the progeny. Conversely, 
reciprocal hand crosses, where pollen 


from normal green milo was used to 


fertilize flowers involved in the chloro- 
phyll deficient area of the panicle of a 
striped plant, resulted in seven F; seed 
that gave only lethal yellow seedlings. 

Random pollinations were also made 
by dusting the pollen from striped kafir 
plants on normal green milo plants. 


TABLE 1.—Seed-branches from each mode of a 
head from a striped plant were marked as being 
green (C), striped (S), or yellow (¥) according 
te the phenotypic appearance of their tissue. 
Figures show per cent of green, striped, and yel- 
Progeny produced by each 

anch. 


Seedbranch cumber 
Ho. « 4 5 Ls 
1 [17:22861 | 0:0:100 
be G Tt 
2 | 0202100 [12:35:86 [78:21:20 9:35:88 020:100 [11:63:85 
3 | 010s100 [68:14:18 | 0103100 
Tt 
4 | 5:35:92 0:0:100 | 0:0:100 | 0:0:100 
5 |20:0:80 0101100 
€ | 0103100 | 0203200 | 03:0:100 
Ss G Tt 
7 | 4:30:96 [19:53:76 | 01:0:100 
| 010:100 | 0202100 [10:10:80 | 0:0:200 | 0:0:100 
Tt 
9 | 0303100 | 515890 0:12:68 [16:26:58 | 0:0:100 
20 | 0303100 [55:17:50 | 5:9:86 01:0:100 
TABLE II. — Varie- 
1 979 ated plants vary 
widely in the area 
2| ss? of chlorophyll de- 
3s} ue ficiency involved as 
- shown by the pro- 
4 ? portion of the three 
classes of seedling 
si Progeny. 
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DISTRIBUTION OF STRIPED SEEDLINGS 
Figure 1 
Pattern of distribution of green, striped, and yellow seedlings when the seed branches 


are planted according to their location on the panicle. 
It is seen that some branches produced only green 


are separated by the wooden stakes. 


The seeds from each seed-branch 


seedlings; some produced green, striped, and yellow seedlings; and some produced pre- 


dominantly yellow seedlings. 


Fourteen F, hybrids, identified on the 
basis of hybrid vigor, resulting from this 
pollination were normal green and the 
F, seedling progeny of 710 were also 
all normal green. Reciprocal crosses 
made in the same way produced 43 F, 
hybrids, all of which proved to be normal 
green, and an Fy: progeny of 21,450 
normal green seedlings. In view of 
the results of the controlled pollinations 
we should expect this latter cross to 
have produced some striped or com- 
pletely chlorophyll deficient plants 


among the F,’s. That none of these 
appeared is probably due to the fact 
that none of the F; seeds was borne on 
chlorophyll deficient or transitional tis- 
sue. Unfortunately, no notes were 
made on the distibution of the chloro- 
phyll deficient tissue in the parent 
plants of the random crosses. 

In both the controlled crosses and 
the random pollinations, however, the 
evidence seems clear that the male 
gametes do not transmit the variega- 
tion to the progeny. 
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Among the first-year progeny of the 
original yellow and green variegated 
plant of kafir there were 73 normal 
green plants. No striping appeared 
on the leaves and they were grown to 
maturity for further observation of 
their progeny. In the greenhouse the 
following winter 72 of these heads 
produced a total of 11,940 seedlings, 
all of which were pure green, but one 
of the heads produced 488 green and 
27 white seedlings. White seedlings 
were not heretofore known in this stock, 
and since new chlorophyll mutations 
have previously been found in sorghum 
rather frequently (Karper and Con- 
ner®), this was believed to be merely 
another albino, segregating in a 15:1 
ratio, and governed by two recessive 
factors instead of one. Further trials 
with this stock, however, indicate that 
this is not a chlorophyll character in- 
volving duplicate factors. Among 41 
plants grown from remnant seed of 
this stock, 28 of them had albinos 
among the progeny of the next genera- 
tion and 13 produced all green seed- 
lings. The ratio of green to albino 
seedlings in the 28 segregating indi- 
vidual heads varied widely, from 8:1 
to 27:1, and no 3:1 ratios were ob- 
tained as would be expected in this 
generation if either duplicate factors 
or only a single factor were involved. 
Differential viability, or failure of ap- 
pearance of individuals in the albino 
class through lack of germination, does 
not explain the situation since the pro- 
portion of green and white seedlings 
in the 28 segregating heads was further 
verified by planting 100 seed of each. 
All lots averaged 92 per cent germina- 
tion and 6.87 per cent of the seedling 
progenies were albinos. The same wide 
variation in the percentage of white 
seedlings was found but none ap- 
proached a 3:1 ratio, even if the seeds 
which failed to germinate were all 
credited to the recessive class. The fol- 
lowing year one of the parent plants 
which segregated 43:1, and also one 
which segregated 10:1, were planted 
for testing the tendency of their daugh- 
ters to reflect similar high or low per- 
centages of white seedlings in the next 
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generation. No such tendency was ap- 
parent, as the former showed a ratio 
of 9.6:1 of greens and of albinos 
among its segregating progeny while 
the latter had a ratio of 15.1:1, the 
parent with the higher proportion of 
albinos showing the lower proportion 
in the progeny. The wide fluctuations 
in the percentage of white seedlings 
and their failure to conform to usual 
Mendelian ratios suggested that white 
seedlings might have a positional rela- 
tionship to certain regions on the par- 
ent head, even though these parental 
plants appeared normal green without 
any chlorophyll deficient areas such as 
characterize the striped plants formerly 
in this stock. Seed-branches from va- 
rious nodes were, therefore, planted 
separately in flats and arranged so as 
to indicate the pattern arrangement, if 
such existed. Fourteen heads handled 
in this manner gave approximately the 
same variation in percentage of white 
seedlings among the progeny but 
showed no relation to position on the 
parent head, the distribution of the 
albinos being apparently at random. 

In view of the behavior of this 
chlorophyll deficiency, it appears quite 
unlikely that it is an ordinary Mendel- 
ian character. Neither does its behavior 
conform to that of the maternal in- 
heritance of chlorophyll deficiency in 
the striped and yellow plants previously 
studied in this same stock, but these 
white seedlings probably have some 
connection with the cytoplasmic dis- 
turbance caused by the former. 

A Segregating Yellow 

Among the 41 green plants which 
gave a highly variable number of al- 
bino seedlings in their progeny, one of 
them was also segregating for yellow 
seedlings. This progeny had 509 green, 
164 yellow, and 51 white seedlings, and 
also a single seedling thit was green 
striped with yellow. Selfed plants from 
this stock produced, in the following 
generation, four types of progenies as 
follows: (1) all green; (2) segregat- 
ing yellow; (3) segregating white; (4) 
segregating both yellow and _ white. 
The percentage of white seedlings 
among any given progeny showed the 
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same unaccountable variation, but when 
the yellow seedlings alone were con- 
sidered in all the progenies segregat- 
ing for this character, there was found 
to be a total of 7,544 normal green and 
2,317 yellow, a deviation of 148+29.0 
from a 3:1 ratio. This small but ap- 
parently significant deviation may be 
due to any one of a number of factors 
but it is quite clear that yellow seed- 
ling color is governed, in the main, by 
a single recessive factor. Furthermore, 
the seeds producing yellow seedlings 
were found to be distributed at ran- 
dom on the parent head. Apparently 
the yellow seedling character came into 
this stock as a new single gene mutg- 
tion. The green seedling striped with 
yellow died but no others of this char- 
acter appeared in the next generation. 
Therefore, the nature or cause of this 
single specimen cannot be explained. 


Other Similar Cases in Sorghum 


In addition to the two cases de- 
scribed, numerous other sorghum plants 
having the same general characteristics 
have been observed within the past few 
years, indicating that such variations 
are not uncommon in this species. A 
number of these have been collected 
by Mr. D. L. Jones and Mr. Frank 
Gaines who kindly preserved them for 
investigation. While not all of them 
have been tested, five additional plants 
which were carried through preliminary 
trials appeared to be typical cases of 
maternal inheritance similar to those 
already described. These variations 
were found in the several varieties of 
sorghum, kafir, milo, feterita, and He- 
gari, and in one case the variegated 
plant appeared among the progeny of 
an inbred line of kafir that had been 
selfed continually for 15 years. 


Discussion 

Aside from the numerous chloro- 
phyll characters in plants which follow 
the regular Mendelian type of inheri- 
tance, many others have been reported 
which are passed on from generation 
to generation only through the mother. 
This latter type of inheritance, in which 
the pollen is not concerned in the 


transmission of the character, is known 
as maternal or cytoplasmic inheritance. 
That this chlorophyll character in sor- 
ghum is strictlye maternal in mode of 
transmission from one generation to 
the next, is borne out by the fact that 
only seeds produced on the chlorophyll 
deficient areas give yellow or striped 
progeny; that the pattern of soma in 
the panicle determines whether certain 
flowers will produce normal or abnor- 
mal offspring; that flowers in the ab- 
normal area produce only abnormal 
plants, even when fertilized by pollen 
from normal green plants; that nor- 
mal plants pollinated with pollen from 
florets in abnormal areas produce only 
green plants, and, finally, that the 
character does not reappear later in 
the progeny of such a cross. 

Correns and Bauer, in describing 
similar cases of maternal variegations 
in Mirabilis and Antirrhinum, assigned 
the cytoplasm of the egg as the vehicle 
of transmission of the character. Some 
investigators go further and assume the 
plastids themselves as the carriers of 
this type of inheritance. Although con- 
clusive evidence is lacking, such an as- 
sumption fits the facts very well in 
cases of this kind and is the generally 
accepted view. Plastid primordia are 
passed on to the progeny through the 
cytoplasm of the egg, and since the 
plastids normally condition chlorophyll 
development, the progeny are normal. 
Egg cells formed from tissues devoid 
of chlorophyll, however, contain only 
plastids incapable of bringing about 
chlorophyll development. Seed formed 
from fertilized egg cells of this kind 
produce only seedlings devoid of chlo- 
rophyll like the maternal tissue. When 
egg cells are formed from mixed green 
and colorless maternal tissue, the mul- 
tiplication of the two kinds of plastids 
in the progeny results in a variegated, 
or striped, plant. The nature of the 
progeny in this type of inheritance, 
therefore, depends upon the nature of 
the maternal tissue rather than upon 
the chromosomes. 

Certain complications involving the 
sudden appearance of other kinds of 
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chlorophyll deficiencies in cultures be- 
ing studied in connection with maternal 
inheritance of chlorophyll in sorghum 
are rather puzzling and cannot be 
satisfactorily explained. In the present 
case, white seedlings which apparently 
do not follow regular Mendelian in- 
heritance appeared among the green 
plant progeny of a green and yellow 
striped parent which otherwise followed 
the normal behavior of maternal in- 
heritance of chlorophyll. The new 
chlorophyll character, white seedlings, 
bears no resemblance to the yellow seed- 
lings or yellow striping in the mater- 
nally inherited chlorophyll deficiency. 
The percentage of albinos among va- 
rious progenies fluctuates widely and 
does not approach normal Mendelian 
ratios expected in the F,; or Fy, to 
satisfy the assumption of single or 
duplicate factors. 

Another chlorophyll character, vellow 
seedlings, appeared in the same culture 
of green plants in which the white 
seedlings were already present. In the 
same progeny with the yellow seedlings 
was found also one green and yellow 
striped seedling resembling the original 
striped chlorophyll deficiency inherited 
maternally. Thereafter, through two 
generations, the yellow seedling char- 
acter behaved strictly as a simple Men- 
delian recessive and no striped seed- 
lings appeared among the progeny. 

The appearance of the yellow seed- 
lings in this culture may be explained 
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as the result of a new mutation but the 
white seedlings and striped seedlings are 
not so easily disposed of. It seems 
probable, however, that these additional 
chlorophyll deficiencies may have some 
connection with the cytoplasmic dis- 
turbance responsible for the peculiar 
inheritance of the maternal type. An- 
derson, who also found albino and 
yellow seedlings among the progeny of 
green plants from maternal inheritance 
stock, assumed that the off-type plants 
were probably due to mutation. 


Summary 

1. Two types of striped plants, 
green and yellow, and green and white, 
which have appeared independently in 
various cultures of sorghum, are de- 
scribed. These types of chlorophyll de- 
ficiency are transmitted only through 
the female. 

2. Variegated plants give normal 
green, striped, and yellow or white 
progeny in accordance with the loca- 
tion of the parent seed in relation to 
the chlorophyll pattern of the panicle. 
Green plants produce green progetiy, 
yellow or white seedlings die, and 
striped plants repeat the behavior of 
the parent. 

3. Flowers from an area lacking 
chlorophyll produce only yellow or 
white progeny, whether self-fertilized 
or pollinated with pollen from a nor- 
mal plant. Normal flowers, fertilized 
with pollen from the chlorophyll de- 
ficient area, give only normal plants. 
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MENTAL AND PHYSICAL TRAITS OF 


IDENTICAL TWINS REARED APART 


Case VIII. Twins “MM” and “R” 
H. H. NEwMAN 


The University of Chicago 


+ | ‘HIS case study deals with a pair 
of girl twins 16 years old when 
examined. It is one of the most 

interesting and significant of our cases 
because the chief environmental differ- 
ence is one of an intellectually stimu- 
lating home environment versus a home 
environment lacking almost all intellect- 
ual stimulus. 


The Environments of “M” and “R” 


The mother died three months after 
the birth of the twins, and the latter 
were at once separated and adopted by 
two families of relatives. 

M was adopted by and reared in the 
home of a brother of the twins’ mother. 
She has always lived in a town of about 
5,000 inhabitants with the family of a 
man locally very prominent, a bank 
president and former mayor of the 
tewn. He is a lawyer and a remark- 
ably well-read man, and interested in 
discussing problems of the day. M’s 
foster mother has had only a high 
school education, but has considerable 
interest in intellectual and cultural pur- 
suits. M has also had the advantage 
of having an older sister living in the 
same family and studying music with 
her. Both these girls are good musi- 
cians, M playing violin in the high- 
school orchestra. Next door lives the 
sister of M’s foster mother, who is a 
graduate (Phi Beta Kappa) of one 
of the leading universities and is now 
a teacher in the high school. This lady 
has always taken an active interest in 
M’s education, though not tutoring her. 
M has always been encouraged to be a 
good mixer and she has always played 
with large groups of children. There 
have always been well chosen books 
available in abundance and M has been 
an inveterate reader. On the whole 
then M’s home environment has been 


unusually broadening and _ stimulating. 
M is now in grade 10A in high school, 
one half grade ahead of R. There can 
have been no great difference in the 
quality of instruction in the two schools, 
k’s school being one of the best in the 
state of Indiana. 

R was given a home in the family of 
a brother of M’s foster mother. It is 
only within the last year or so that she 
was legally adopted. R’s foster par- 
ents have had relatively little education, 
the father having had only part of a 
high school education and the mother 
only a very limited grade school edu- 
cation and no cultural education. The 
foster father was, until his death about 
a year ago, a foreman over day labor- 
ers. He has not been interested in in- 
teliectual or cultural matters. R’s fos- 
ter mother is said to be jealously fond 
of R, and since her husband’s death, 
has kept R more closely than ever at 
home. RF has led a rather lonely life, 
playing with dolls rather than with 
other children. There have been no 
other children in the family. She has 
had few friends and has engaged little 
in group activities. There has been no 
good music of any sort in R’s home, 
but she has taken some music lessons. 
There have been few good books ac- 
cessible to R in her home. Her home 
life has been anything but broadening 
or stimulating; quite the contrary. 


Medical Histories and Personal 
Differences 


There is little difference in the health 
record of the two girls. M weighed 6 
pounds at birth and R only 3% pounds, 
but they soon grew to be of about the 
same weight. Both had the ordinary 
children’s diseases early in life. M 
had a mild attack of infantile paralysis 
at four years, the only apparent after- 
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THE FINGER PRINTS OF M and R 
Figure 2 


These finger prints afford in themselves an excellent criterion of monozygosity. One 
depends not so much upon a correspondence in the finger-print formulae in forming a judg- 
ment concerning monozygosity as upon close correspondences in details of pattern between 
homologous fingers of two individuals. Note especially the striking resemblance between 
digits I and III of the two left hands and digits I, II and IV of the two right hands. Also 
note that in each individual the only loops are on digits I and IV of the two left hands. 
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effect being that one leg is half an inch 
shorter than the other. Both twins 
have a pronounced tendency to con- 
stipation, verging on faecal obstruc- 
tion. Both have pronounced crossing 
of one eye, in spite of wearing glasses 
to correct the defect. M’s right eye 
turns in and R’s left eye turns in, a 
curious mirror-imaged type of strabis- 
mus not uncommon in identical twins. 
M was somewhat left-handed as a 
young child, but now does everything 
with her right hand. R has always 
been right-handed. M’s teeth are soft 
and have decayed quickly, at least a 
dozen cavities having been filled. R’s 
teeth are also poor, but are now in a 
little better condition than M’s. Both 
girls are muscularly clumsy, but M has 
engaged in sports much more than has 
R. Both of them are the despair of 
their respective teachers of physical 
culture. At the present time R speaks 
with a pronounced lisp, which seems 
to be quite lacking in M. M is much 
more friendly, talkative, and free from 
timidity. R is painfully shy and seems 
far less happy than does 1/. M takes 
the lead in everything and is much 
more aggressive. The two girls have 
been reared entirely apart except for 
occasional short visits. 

Proof of Monozygotic Origin 

Physically M and R are as similar as 
the average pair of identical twins 
reared together. Their facial appear- 


ance is unusual but the same in both. 
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Hair-color, eye color, ear form, com- 
plexion, features, etc., are alike. The 
teeth of both are small and widely 
spaced in front. There is only %4 
pound difference in weight, less than 2 
cm. difference in height, and all other 
physical measurements are very closely 
similar, the largest difference being in 
head width, M’s head being 1 cm. wid- 
er. The physical data are given in 
Table I.* 

There are several evidences of re- 
versed asymmetry or mirror imaging, 
which is one important accompaniment 
of monozygosity. As already stated 
M was left-handed as a child, while R 
has always been right-handed. M’s 
right eye and R’s left eye are strongly 
crossed. M’s left hand is wider than 
her right, while R’s are equal. The 
hair whorls, however, are distinctly 
clockwise in both. 

The finger print formulae are as 
follows: 

Left Right 
M U. Wu. Wu. Wiu. U Wlu. Wir. W. W. W. 
R U. Wr. Wlu. Wlu. U Wlu. Wir. W. W. Wlu. 

The two right hands are almost 
identical, differing only in digit V. 

The two left hands are more similar 
than is either left to own right hand. 
In the left hands of both girls digits 
I and V show ulnar loops, while all 
the other patterns in both right hands 
are whorls. 

The quantitative values of the finger 
prints are as follows: 


*TABLE IL.—Physical Characteristics of M and R 


M R 
Height 168 cm. 165 cm. 
Weight 12034 Ibs. 120% Ibs. 
Circumference of fore arm .... L, 21 cm; R, 21.3 cm. L, 21 cm.; R, 21.3 cm. 
Head length 18.4 cm 18.4 cm. 
Head width 14.4 cm 13.4 cm. 
Cephalic index 78.2 728 
Eye color Hazel Same 
One eye crossed..................--.- Right eye Left eye 
Hair color Light brown Same 
Ee Straight and fine Same 
Hair whorl Clockwise on right side. Same, but less distinct. 
Ear shape Large and somewhat pro- Same in shape and set. 
truding. 
Features Somewhat unusual, mouth Same 
very wide. 
Widely spaced and in poor Same condition—a little bet- 


condition. 


ter than in M 
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Desiamation of Trait 


Speed of movement 


Pree¢om from Losé 
Wlexibility 


Speed of Decision 
Metor Impulsion 
Reaction to Comtradiction 


Resistance to Opposition 
Pinality of Judguent 
Motor Imhibition 
Interest in Detail 
Coordination of Impulece --4 
Volitionsl Persererasce 


“WILL-TEMPERAMENT PROFILE” 
Figure 3 


On four of the twelve items the test indi- 


cates rather marked temperamental differ- 
ences. These perhaps reflect the considerable 
differences in the emotional environment 
of these twins. 


Left hand 
M 40 
R 43 39 82 

The total values of right plus left 
hands of the twins differ by only one 
point, closer than that found in any 
fraternal twins. Also there is present 
distinct mirror-imaging, the right hand 
value of M being the same as that of 
R's left. 

The palm-pattern formulae are as 
shown below.* Here M’s left hand has 
the more right-handed pattern and re- 
sembles closely R’s right hand. Also 
the right hand of M is more like the 
left hand of R than like her own left 
hand. This is the kind of mirror- 
imaging found most commonly among 
identical twins of middle grade re- 
semblance. 

All of these criteria combined render 
the monozygotic diagnosis of M and R 
beyond question. 


Right hand 
43 


Total 
83 


Intelligence Tests 


1. Stanford Binet Mental Test. Both 
girls worked faithfully, but R was siow- 
er, taking 75 minutes, as compared with 
67 for M. M’s total score was 92 as 
compared with R’s score of 77, a dif- 
ference of 15 points, which is a large 
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difference and nearly 3 times as great 
as the average of 50 pairs of identical 
twins reared together. /’s mental age 
was rated at 14 years, 2 months, R’s 
at 11 years, 10 months, a difference of 
28 months, over three times as great 
as the average of 50 pairs of identical 
twins reared together and considerably 
greater even than the average differ- 
ence in 50 pairs of fraternal twins 
reared together. 

2. Thurstone Psychological Examina- 
tion. The total scores in this test were 
M, 74 and R, 35, a large difference in 
favor of M. Both scores were low, 
however, the percentile rank of M be- 
ing 12 and of R being 5, both ranking 
in the lowest quartile. This, however, 
is to be expected in view of the fact 
that the examination is designed to 
test the scholastic aptitude of college 
freshmen. 

3. Otis self-administering test. On 
this test J/’s total score was 101, that 
of R was 86, a difference of 15 points, 
which is over three times as great as 
the average difference of identical twins 
reared together and even nearly twice 
as great as that of fraternal twins 
reared together. 

4. International Test. On this test 
M was superior in total score, having 
193 points to R’s 155, which is a large 
difference. , however, made a slightly 
higher score on Book I, the simplest 
part of the test. 

5. Stanford Achievement Test. The 
results of this test are given in years 
and months of educational age. M has 
an educational age of 14 years, 7 
months; R of 13 years, 6 months. M 
is thus 13 months ahead of R. This 
difference in educational attainment is 
somewhat lower than might be expected 
on the basis of the large differences in 
intelligence ratings found in the previ- 
ous tests, yet it is a large difference 
and in favor of M. 

Summary of Intelligence Tests. All of 
these tests are consistent in that they 


*Palm Pattern Formulae: 
Right hand 


M 9(10) 9.716). .5’-t-Au.0.0.L 
R 11 (10) -9(10).9.5” (6) .4-t- AwO.O.LD. 9.0.5".3.-?-0.0.0 


Left hand 
11(10).9.5” (6).3-t-Au.0.0.V.V. 
0.0.V. 
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CHARACTERISTIC DIFFERENCES IN 
EXPRESSION 
Figure 4 

The twins M (left) and R (right) at 
about eight years of age. This was the only 
photograph obtainable, but it shows the same 
differences as are obvious at the present 
time. M is now as then rather brighter and 
happier in appearance than R. Apart from 
the difference in expression these twins were 
and are physically as similar as are most 
identical twins reared together. 


skow that M is at this time much more 
intelligent than R, although there has 
been very little difference in the amount 
of formal educational advantages en- 
joyed by the two girls. The difference 
is, I think, to be attributed to the great 
difference in the home environments, 
already described. The home environ- 
ment seems to supplement the school 


environment as an educational factor. 
Educationalists have, of course, known 
for a long time that the training ac- 
quired through contact with cultured 
persons is often more effective than the 
more formal discipline of the class 
room. 


Temperament—Emotional Tests 


6. Downey Will-Temperament Test. 
In this test there was a definite con- 
trast with respect to four of the twelve 
items. R shows more freedom from 
load, which is contrary to what one 
might expect in view of her general 
timidity. MM shows greater speed of 
decision, higher motor impulsion, and 
more co-ordination of impulses. The 
results of the whole test are graphically 
shown in Figure 3. 

7. Kent-Rosanoff Association Test. 
The results of this test indicate rather 
large differences in temperamental 
peculiarities between M and R. Only 
7 out of 100 responses are identical. 
Of the non-identical responses those of 
M are much more like those of the 
average normal person than those of 
R’s a frequency of only 90. Of 
which individual responses are given by 
1,000 average persons, M’s responses 
have an average frequency of 168 and 
R’: a frequency of only 90. Of 
M’s unusual responses only 7 are so 
uncommon as not to be listed at all 
among responses given by other per- 
sons, while 14 of R’s are equaly un- 
common. On the whole, then M’s re- 
actions are considerably more normal 
than R’s. 

8. Pressy X-O Test of Emotions. 
In this test the differences are not so 
well defined. MM made a considerably 
higher score on “effectivity.” R, as in 
the former test, gave many more re- 
spenses that deviate from the usual, or 
normal, responses. This is particularly 
evident in Test III in which M’s total 
is much larger than R’s, indicating 
higher emotionality, yet R’s deviations 
from usual responses are much greater 
than those of M. Dr. Freeman inter- 
prets these results as meaning that M/ 
is somewhat more emotional than R, 
but that R’s emotional life is peculiar. 
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The general results of the whole test 
are as follows: 


Test I (Dislikes)... 
Total deviations 
Test II (Associations) 
Total deviations 
Test III (Things wrong) 
Total deviations 
Test IV (Worries) 
Total deviations 
Total score 
Total of all deviations 68 

It would be fair to say that this test 
indicates not very large, but probably 
significant, differences in the emotional 
life of these twins. 

9. Woodworth-Mathews Test (Per- 
sonal Data Sheet). In this test R gave 
14 unfavorable responses not given by 
M, and M gave only 6 unfavorable re- 
sponses not given by R. They were 
identical in five traits that border on 
the neurotic. M gave 63 favorable re- 
sponses to R’s 55. R gave 19 unfavor- 
able responses to M’s 11. On the whole 
this test gives results that agree with 
those of previous tests, are consonant 
with R’s general timidity and reflect 
her life of comparative isolation from 
persons outside the family. 

Summary of Temperament-E motional 
Tests. All of these tests indicate dif- 
ferences of some import in the emo- 
tional make-up of the two girls. They 
all show that M’s emotional life is more 
like that of the average person than is 
R’s, yet both are rather highly emo- 
tional. Hence the tests show resem- 
blances and differences, both of which 
are significant. On the whole I would 
class these two girls as moderately dif- 
ferent in their temperament-emotional 
traits. 

General Summary 


This is the first case in our series in 
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which there has been revealed a pro- 
nounced difference in intelligence (1.Q.) 
unaccompanied by an equally pro- 
nounced difference in formal schooling. 
The difference in 1.Q. is greater than 
it was in Case II, where one twin 
had gone through normal school and 
the other only through fifth grade.* 
The only reasonable diagnosis of the 
cause of this great difference 
that the great differences in the in- 
formal education of the twins are re- 
sponsible for the divergent results. M@ 
lived among well-educated, cultured, 
and stimulating persons, and had a 
much more extensive and freer asso- 
ciation with persons outside the family ; 
while R was kept much more closely 
at home with foster parents relatively 
uneducated and unstimulating, and was 
not encouraged to cultivate many social 
contacts outside the home. These find- 
ings tend to emphasize the educational 
value of the informal cultural environ- 
ment of the home superimposed upon 
the formal discipline of the school. 

The social environment has also re- 
acted favorably upon the emotional 
traits of M and unfavorably upon those 
of R. It is obvious to any observer that 
M now has a much more normal atti- 
tude toward other persons than has R. 
M is relatively well poised, confident, 
friendly, and receptive, while R is ill 
at ease, timid, and difficult to approach. 

Physically both girls are somewhat 
under par in a number of respects and 
possess peculiar traits in common. On 
the whole they are as similar physically 
as is the average pair of identical 
twins reared together. This is in con- 
trast with the condition found in five 
of the previous seven cases already 
reported. 


1s 


* A difference of 12 in I. Q. for the Stanford-Binet Test was also found in Case I. 


In 


the description of that case it was stated that the amount of education in A and O was prac- 


tically the same. 


Subsequent correspondence revealed that this statement was inaccurate. 


These are the facts:—A’s schooling, although lasting as many years as O’s was much dis- 
turbed during the war period, and she attended business college only half days for the last 


year and a half. 


In addition, A’s schooling was chiefly along the lines of art and domestic science, while 


O’s training was very similar to that in our best high schools. 


Thus there was a significant 


difference qualitatively in the formal education of these twins, facts which help to explain the 


great difference in their intelligence rating. 
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LIMITED VALUE OF ANCESTORS’ EGG 
PRODUCTION IN POULTRY BREEDING 


Mortey A. JuLL* 


N various parts of the world poul- 
| try breeders interested in develop- 
ing high laying strains have se- 
lected their breeding stock from year 
to year on the theory that the num- 
ber of eggs laid by a female during 
her first year of egg production is 
a good indication of her ability to 
transmit similar egg laying ability 
to her daughters. Even when all the 
dams used for breeding purposes are 
selected on the basis of having laid at 
least 200 eggs and the sires used are 
selected on the basis of their dams 
having laid at least 200 eggs, a prac- 
tice which prevails in many breeding 
establishments, it has been assumed 
that the dams with the highest indi- 
vidual records are the best breeders. 
From this it follows that considerable 
reliance is also placed upon the rec- 
ords of egg production of paternal 
and maternal granddams of both the 
sires and the dams used each year. 
In other words, poultry breeders 
attach considerable significance to the 
number of eggs laid by the maternal 
ancestors of any given bird used as a 
breeder or sold for breeding purposes. 
That the actual number of eggs 
laid by the dam and by her ancestors 
and by the sire’s maternal ancestors 
may have relatively little significance 
in breeding for egg production is 
demonstrated by the results secured 
from various matings of sires and 
dams selected on the basis of their 
dams having laid a minimum of 200 
eggs during their first laying year. 
In 1928, however, there were a few 
dams used whose dams or one or the 
other of whose granddams did not 
lay 200 eggs. Furthermore, each dam 
used each year was selected on the 
basis of having laid a minimum of 


200 eggs during her first laying year, 
which embraced a period of 365 days 
from the date the first egg was laid. 

The results were secured from mat- 
ings of Rhode Island Red sires and 
dams at the U. S. Animal Husbandry 
Experiment Farm, Beltsville, Md., and 
involve the records of egg production 
of 701 daughters produced bv 15 dif- 
ferent sires and 121 dams, which were 
used as breeders in their yearling year 
and a few in their third and fourth 
years. 

The 701 daughters were produced 
during the three years, 1928, 1929, and 
1930. All daughters of each dam were 
placed in the laying house except those 
physically unfit or those possessing a 
serious defect or disqualification from 
the standardbred standpoint. All daugh- 
ters that were placed in the laying 
houses in the fall of each year were 
kept throughout their first year of lay- 
ing. The only records omitted are 
those pertaining to birds which died, 
the mortality amounting to only 9.18 
per cent during the three years. The 
environmental conditions under which 
the daughters were kept during the 
three years were as nearly identical as 
it was possible to maintain. The hatch- 
ing season each year occurred from 
March 17 to the first week in May. 
Housing conditions were identical, the 
rations fed and the methods of feeding 
were the same, and the general methods 
of management were the same. Arti- 
ficial lights were used in the mornings 
during the winter months. 

In order to determine whether or not 
the number of eggs laid by the dam 
bears any relationship to the mean egg 
production of her daughters, the 121 
dams, which were selected for breeding 
purposes on the basis of having laid a 


*Senior Poultry Husbandman, Bureau of Animal Industry, U. S. Department of Agricul- 


ture. 
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minimum of 200 eggs each, have been 
classified into 9 classes upon range in 
egg production. The class of lowest 
producers comprises 16 dams that laid 
from 201 to 210 eggs each and the 
highest class comprises 3 dams _ that 
laid from 281 to 290 eggs each. The 
mean of the mean egg production of 
the daughters of each of the dams be- 
longing to each class is given in Table 


I, part (1). 
Egg Production of Sisters 


It has been urged from time to time 
by practical breeders that a female 
having a larger number of sisters with 
high records is more apt to transmit 
high egg production to her daughters 
than a female having few sisters with 
high records or than another female 
having several sisters with relatively 
low records. With this in mind, the 
various groups of full-sisters, each dam 
being one of a group of full-sisters, 
have been classified in eight classes ac- 
cording to the mean egg production of 
each group of full-sisters. The lowest 
class includes four groups of  full- 
sisters which had a mean egg produc- 
tion of from 166 to 175 eggs and the 
highest class includes twenty groups of 
full-sisters which had a mean egg pro- 
duction of from 236 to 245 eggs. Out 
of the total of 121 dams there were 5 
that had been purchased and for which 
no full-sisters’ records were available. 
The mean of the mean egg production 
of the daughters of each of the dams 
belonging to each class of full-sisters 
is given in Table I, part (2). 

Judging from the data given in part 
(1) of Table I, it is apparent that in 
this selected group of Rhode Island 
Red dams there is no significant rela- 
tionship between the egg production of 
the dams and the mean egg production 
of their daughters. The daughters of 
dams whose egg production ranged 
from 211 to 220 eggs laid better than 
the daughters of any other class of 
dams. In other words, as far as the 


dams under discussion are concerned, a 
dam that laid 270 eggs would, on the 
average, produce daughters that would 
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lay no better than the daughters of a 
dam that laid 220 eggs. From this it 
follows that in breeding for egg pro- 
duction poultry breeders who select 
their dams on the basis of having laid 
a certain minimum number of eggs are 
frequently inclined to attach too much 
significance to the actual number of 
eggs that each bird lays. 

The data given in the last three col- 
umns of Table I indicate that the egg 
production of a group of full-sisters, 
of which the dam is one, does not serve 
as an index of the relative breeding 
worth of the dam. It should be borne 
in mind, of course, that the various 
groups of full-sisters whose data are 
under discussion represent selected 
groups inasmuch as dams were chosen 
from among the groups of full-sisters 
having the highest mean egg produc- 
tion per group of all groups kept each 
year. 


Sire’s Maternal Ancestors 


Some breeders have placed consider- 
able reliance on the record of perform- 
ance or production of the sire’s dam 
and paternal and maternal granddams. 
In an entirely unselected population 
such a practice probably has consider- 
able value but in a selected group of 
breeding animals, such as male birds 
selected from dams that laid 200 or 
more eggs during their first laying year, 
the records of the dam and the grand- 
dams are apparently of little signifi- 
cance. In Table II data are given con- 
cerning Rhode Island Red sires whose 
pedigrees are available. This record 
includes the first year of egg produc- 
tion of the sire’s dam and his paternal 
and maternal granddams, together with 
the mean egg production of his daugh- 
ters. The data are arranged in the or- 
der of the magnitude of the mean egg 
production of the sire’s dam, and his 
paternal and maternal granddams. 

The data in Table II indicate that in 
this group of selected males the mean 
egg production of the sire’s daughters 
does not bear any significant relation to 
the egg production of his dam, nor his 
paternal or maternal granddam, nor to 
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the mean egg production of the three 
female ancestors. 


Dam’s Ancestry 


The great majority of poultry breed- 
ers in all parts of the world attach 
considerable significance to the records 
of egg production of the ancestors of 
the dams. It is desirable, therefore, to 
determine whether or not, in the case 
of females selected for breeding pur- 
poses on the basis of having laid a 
minimum of 200 eggs during their first 
laying year, there is necessarily any 
relationship between the mean egg pro- 
duction of the daughters of a dam and 
the mean egg production of a dam’s 


dam and her paternal and maternal 


granddams. Since many breeders in 
different countries use a minimum of 
200 eggs as a basis for selecting fe- 
males for breeding purposes, it is rea- 
sonable to suppose that a similar situa- 
tion concerning the relationship between 
the mean egg production of the dams’ 
daughters and the mean egg production 
of the dams’ dams and paternal and 
maternal granddams would exist in 
such flocks as exists in the flock of 
Rhode Island Reds under discussion. 
In the Rhode Island Red flock whose 
results are discussed here there were 
97 dams with records of egg produc- 
tion available for their dams and pater- 
nal and maternal granddams. Data 
concerning these birds and the 553 
daughters produced are given in Table 
IIT 


The data in Table III indicate that 
the mean egg production of the dam 
and the paternal and maternal grand- 
dams of the dam have no bearing on 
the mean egg production of the daugh- 
ters of the dams. 

Since it has been shown that the 
mean egg production of the daughters 
does not bear a significant relationship 
to the mean egg production of either 
the sire’s or the dam’s three nearest 
female aucestors, it is interesting to 
determine whether or not the mean 
egg production of the daughters of 
each dam bears any relationship to the 
mean egg production of both the sire’s 
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and the dam’s three nearest female an- 
cestors. Data on this point are avail- 
able from ninety different matings of 
sire and dam and are given in Table IV. 

The difference between the first and 
last means given in Table IV is 19.00, 
which when divided by the standard 
error of the difference between the two 
means gives a value of 2,096. The 
value of » has been found to be .047, 
so that the difference between the 
means is significant since, according to 
Fisher, any value of p less than .05 
indicates significance when small num- 
bers are involved. 


Conclusions 


Based on the results presented in this 
paper, it seems safe to conclude that 
when a minimum first-year record of 
200 eggs is used as the basis of select- 
ing breeding stock, the actual number 
of eggs laid by any bird does not indi- 
cate the breeding ability of that bird 
nor does the egg production of the 
sire’s dam serve as index of the breed- 
ing ability of the sire. The egg pro- 
duction of the three nearest female 
ancestors of sires or dams has been 
shown in each case to have no sig- 
nificant relationship to the egg produc- 
tion of the progeny. It seems certain, 
therefore, that in breeding for egg 
production poultry breeders attach en- 
tirely too much significance to the ac- 
tual number of eggs laid by the differ- 
ent members of their laying flock. On 
the other hand, the mean egg produc- 
tion of the sire’s and dam’s three female 
ancestors has been shown to be slightly 
significant in its relation to the mean 
egg production of the daughters of a 
dam, from which it follows that if the 
highest producing pullets that are 
daughters of the highest producing 
dams are selected as breeders each 
year over a period of years there 
should result a gradual improvement 
in egg production of the daughters pro- 
duced each year. 

These observations do not discount 
the value of pedigree breeding, which 
involves recording the ancestry of ev- 
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ery bird in the flock, because it is only 
when pedigree breeding work is carried 
on that progeny testing can be em- 


Table I. The mean of the mean ecg production of the daughters of 

each of 12] dams classified (1) according to the egg production of 
the dam, (2) according to the mean egg production of the dar and” 

hor full cisters. 


The Journal 


Egg produc- Lean egg Range in : No. of fuean egg pro- | 

tion of dams [production ‘egg production | dams jduction of 
of daughters of full-sisters ghters 

- 210 16 188 166 - 175 4 ne 

“ 176 = 185 3 21 

221 - 2 2 192 186 = 195 13 19 

231 = 240 oy 192 196 - 295 23 196 

241 - 250 2) 199 26 = 215 » 196 

251 = 269 13 a1 216 - 225 22 199 

261 - 279 2» 226 235 1% 

271 = 28 5 197 236 - 245 Da 195 

281 = 299 3 179 


Table III. The mean of the mean egg production of the daughters 
of each of the dams classified according to the range in mean egg 
production of the dams‘ dams and paternal and maternal granddams, 


B mean egg production |No. of No. of Mean egg of the three nearest female of the daughters of each dam 
of dams' dams and paternal dios daughters production ancestors of both sire and 
and mternal eranddass of daughters 
ij 
2 = 214 | 36 189 a 209 - 217 186 
215 = 229 19 218 226 19” 
244 21 1» 189 227 = 235 199 
245 269 | 6 735 244 25 
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ployed whereby progress may be 
achieved through the results secured 
from given matings. 


Table II. The sean egg production of the sire's daughters ia 
relation to the mean egg production of the sire's dam and paternal 
and maternal granddams. 


Egg production of the sire's|Daughter's|No. o Oe 
Sire | Dag] Paternal /imterna] | Mean mean mted to 
lids tions sire 
33a | 267 | 29 | 200! me | 13 | 69 
10102 | 256) 237 | 250 247) «180 ‘4 16 
173 | 230) 2” | 229 48 
264| 222 224 237 198 4 
368 | 233) 270 26 236 ane » 38 
330 | 267 | 20 | 20 198 “ 
19194 | «223 | 228 198 5 2 
337 | 229/ 200 m9 | 226 | 142 2 n 
336 | 229} 2 m9 726 | «(197 1s ; 
363 | 219) 227 | ze | 197 ? 
369 | 219) 227 | 218 179 3 a 
2% | 187° 218 192 6 52 
1719s | 2 1e7* | 218 | «216 9 49 
351 | 204) 213 223. n 
352 head 213 183° | 197 ? 37 


Two gaternal granddams represent old birds that were used as 
breeders prior to the selection of miles from 200 of better. 


Table IV. The mean of the mean egg production of the daughters of 
each of the dams classified according to the range in the mean egg 
production of the three nearest femle ancestors of both sire and 


Range in mean egg production | Mean of the mean egg production 


Bud Variations 


HE illustrated paper entitled “Bud 

Variations in CO. 213 Sugarcane” 
by R. Thomas of the Imperial Sugar- 
cane Breeding Station, Coimbatore, in 
the Jndian Journal of Agricultural Sci- 
ence, Vol. II, Part V, October, 1932, 
is a noteworthy contribution to our 
knowledge of this important subject. 
It reviews briefly some previously de- 
scribed sugar-cane’ bud variations, re- 
cords the discovery of four striking 
bud variants of the CO. 213 variety, 
the performance of progeny propaga- 
tion of these striking bud sports, and 
a discussion of the cycle of sports 
obtained from CO. 213 leading back 
to the original cane. The color plate 
showing the characteristics of typical 
canes and two other plates showing 
some of the results of progeny tests 
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of these sports, are particularly clear 
and informing. 

Other recent papers in that Journal 
include one entitled “Sugarcane Vari- 
etal Trials for Selecting Suitable Im- 
proved Types” by Rao Bahadur T. S. 
Venkatraman, B. A., I. A. A., Imper- 
ial Sugarcane Expert and Syed Abbas 
Hussainy, in Vol. III, Part 1, Janu- 
ary, 1933, and one entitled “Observa- 
tion on the Cytology of the Sugarcane” 
by N. L. Dutt, Second Cane-Breeding 
Officer and K. S. Subba Rao, in Vol. 
III, Part 1, February, 1933. Both ar- 
ticles present the results of original 
research work at the Coimbatore sta- 
tion by the authors that are of particu- 
lar interest and value to those con- 
cerned with sugar-cane improvement 
through selection and breeding. 

A. D. SHAMEL. 
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REVIEWS OF BOOKS 


Unsolved Problems of Evolution—A Method of Selecting Female 
Chicks—Alleged Sex-Reversal in Man—Apple Breeding Up to 
Date—The More-than-Human Baby Ape 


Genes in Environment and Evolution 


VERERBUNGSLEHRE mit _besonderer 
Berucksichtigung der Abstammungslehre und 
des Menschen, by L. Pirate. Band II. Sex- 
ualitat und allgemeine Probleme. XIV + 678 
pp., 155 figures. Price, paper covered, 30 
marks; bound, 32 marks. 


N the October 1932 number of this 

journal, a review was published of 
Vol. 1 of Plate’s Vererbungslehre, 
which dealt with Mendelism. The sec- 
ond volume has now been published, 
entitled Sexuality and General Prob- 
lems. It appears in the usual faultless 
press work of Gustav Fischer and con- 
tains an orderly presentation and criti- 
cal review of an enormous amount of 
literature, chiefly genetic, pertinent to 
the subjects discussed. 

The general viewpoints of the author 
were set forth in the preface to his 
first volume, and these remain sub- 
stantially unchanged. He is still an 
ardent selectionist and Darwinian but, 
like Darwin, has Lamarckian leanings 
which make him regard the riddle of 
evolution insoluble without a slow and 
gradual inheritance of environmental 
effects. He finds random undirected 
mutations an insufficient explanation of 
evolution, however long the time scale 
is assumed to be. Yet, as a Mendelian, 
he holds firmly to the “purity of the 
gametes” concept and to the exclusive 
function of the chromosomes in hered- 
ity. The idea of cytoplasmic inheri- 
tance he rejects because there are no 
observable gene carriers in the cyto- 
plasm and no mechanism for their 
orderly distribution. The idea ascribed 
to Boveri, Conklin, Loeb, and others, 
that the general plan of organization 
(symmetry, metamerism, organ sys- 
tems) resides in, and is thus inherited 
in, the cytoplasm, he rejects, arguing 


that if this were so, varietal differences 
should also be similarly determined, 
which is not true, since they mendel- 
ize. The reviewer is unconvinced by 
this argument. To him it seems rea- 
sonable that the general features of 


‘ organization should reside in the cyto- 
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plasm (as undoubtedly they do, what- 
ever view we take as to their ultimate 
source), and yet that chromosomal 
genes should be able to modify that 
organization in minor and secondary 
ways only, just as hormones modify 
the form and activities of a mammal 
without changing its fundamental mam- 
malian organization or even its genus 
and species type of organization. As a 
matter of fact, only organisms can be 
crossed which have the same general 
plan of organization (in their cyto- 
plasm). They may have different 
chromosome equipments and yet pro- 
duce vigorous offspring, as the mule, 
for example, which however fails to 
reproduce sexually because the mech- 
anism of chromosome conjugation and 
orderly segregation can not operate to 
form functional gametes. Polyploidy 
is the only successful evasion of the 
barrier. 


Hybrid Vigor 


Hybrid vigor, Plate admits, is as yet 
an imperfectly explained phenomenon. 
He favors a “combination hypothesis,” 
according to which it is due (1) partly 
to a stimulating effect resulting from 
the association in the hybrid of plasmas 
somewhat different in their physical- 
chemical structure and (2) to favorable 
gene combinations, which ordinarily do 
not persist in F2 and later generations 
because of recombination of genes with 
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the occurrence of harmful recessives in 
homozygous form. 

In his examples of species hybrids 
Flate makes one unfortunate selection, 
that of “Leporids” as a product of the 
crossing of the European hare with the 
rabbit. He describes the supposed hy- 
brids as animals in which the characters 
of one parent species (the rabbit) are 
largely dominant. The description of 
the animals as closely resembling rab- 
bits would be admitted as correct by 
ali, but most observers would go further 
and maintain that the supposed hybrids 
are nothing but rabbits, since in all 
critical attempts at hybridization of 
these two species, by means either 
natural or artificial, failure has invari- 
ably occurred. 

Plate holds genes to be the exclu- 
sive agency of the cell concerned in in- 
heritance. He defines them as living 
centers of energy, capable of growth 
and division, which are located in a 
definite linear arrangement in the 
chromosomes, and which accordingly 
mendelize. Their function is twofold. 
(1) They are determinants in Weis- 
mann’s sense, in that they, in some 
way, compel the cytoplasm to react in 
particular ways, so that out of raw 
materials it constructs the different cell 
structures. (2) They are bearers of 
heredity (Erbtrager) which are repro- 
duced from generation to generation. 
According to present knowledge, they 
produce only the varietal characteristics. 
It appears, however, that outside of the 
chromosomes in the nucleus they are 
united in a higher non-mendelizing 
unit, the “Erbstock,” to which is as- 
signed the genesis of the organization- 
characteristics (Organisationsmerk- 
male). This seems to the reviewer a 
forced and highly speculative, though 
ingenious, method of accounting for 
non-mendelizing inheritance as never- 
theless depending upon chromosomal 
genes. 

The Mechanism of Evolution 


Regarding undirected random gene 
mutation as insufficient to explain pro- 
gressive evolution, Plate offers the fol- 
lowing supplementary hypotheses. 


1. The environment acting on the 
cytoplasm may alter its composition, 
and this, in turn, may induce new gene 
mutations, progressive or retrogressive. 
A long continued and _ progressive 
change in the environment may thus 
have an orthogenetic effect on evolu- 
tion. 

2. The “Erbstock” hypothesis: 
Gene-complexes determine the type of 
organization and thereby the higher 
systematic categories, from genus up- 
ward. 

3. The inheritance of acquired char- 
acters: New inherited characters arise 
not alone through sudden chance al- 
terations (mutations) in the germ 
plasm, but also through adaptive so- 
matic changes produced by the environ- 
ment which are registered also in the 
germ plasm by parallel induction. 

As regards the origin and significance 
of sexuality, Plate regards it as having 
appeared first in one-celled organisms 
as a means of conserving the race by 
occasional union of individuals too 
weak to survive separately under exist- 
ing conditions. Regarding the stimulus 
to such union, Plate adopts Hartmann’s 
theory of relative sexuality, that uniting 
individuals must be slightly different 
when graded on a scale ranging from 
plus to minus. He reviews the litera- 
ture on bipolar and multipolar sexuali- 
ty, hermaphroditism, the bisexual state, 
parthenogenesis, types of sex deter- 
mination, intersexes, the effects of cas- 
tration, and indeed the entire field of 
sex phenomena in animals and plants, 
a subject the ramifications of which are 
too extensive for notice in this review. 

On the whole this volume constitutes 
a notable contribution to the philosophy 
of genetics and evolution, an aspect of 
the subject too often neglected by the 
research worker, with his eyes on the 
solid earth, looking for additional facts. 
After all, it is the synthesis of facts 
into generalizations which constitutes 
the real groundwerk of science, and 
Plate, a veteran in the accumulation of 
genetic data, is well aware of the 
necessity for synthesis and generaliza- 
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tion. In this brief review only the lat- 
ter aspects of his volume have been 
touched upon. In reality, it summar- 
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izes admirably an enormous amount of 
genetic research. W. E, Castte. 
Bussey Institution, Harvard University. 


Sex Differences in Baby Chicks 


SEXING BABY CHICKS, by K. Masur 
and J. Hasurmoro. Pages 91, price $5.00. 
Journal Printing Company, Ltd., Vancouver, 
Canada. 


NUMBER of years ago Masui and 

Hashimoto reported in Japanese 
that they had found a rudimentary cop- 
ulation organ in the cloaca of male 
chicks, and that this structure can be 
used for distinguishing the sexes at. 
hatching. These observations have 
been verified since then by Macdonald 
and Taylor (Journal of Morphology, 
vol. 54, 1933). The Japanese authors 
now give a very well illustrated and 
clear description of the appearance of 
the rudimentary copulation organ in 
newly hatched chicks and of its devel- 
opment. In early embryos the organ 
has practically the same appearance in 
both sexes. In baby chicks the organ 
shows considerable variability of size 
and shape; in a small percentage of 
cases it is, at this age, present in fe- 
males, but is usually quite small and 
differs in other ways from that of 
males. In rare instances, it is very dif- 


ficult or impossible to distinguish the 
sexes. In Japan baby chicks are sexed 
with this method on a large scale, and 
the accuracy of specialists is said to be 
at least 92 per cent. It is very prob- 
able that many hatcheries and perhaps 
even individual farmers in this country 
also will adopt this method, and in this 
case the book by Masui and Hashimoto 
will be indispensable for learning the 
technique. In addition to the report 
by Masui and Hashimoto (pp. 59-88) 
there is an introduction by E. A. Lloyd 
(pp. 13-14) and another one by T. 
Yamaguch (pp. 43-57). These intro- 
ductions deal with problems of poultry 
raising, stressing particularly the de- 
sirability for the poultry farmer to be 
able to purchase female chicks, and 
with the development in Japan of the 
application of Masui and Hashimoto’s 
method in practical poultry husbandry. 
—The price of the book, unfortunately, 
is unreasonably high. 


WALTER LANDAUER 


Storrs Experiment Station 
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MAN INTO WOMAN, Edited by Niels 
Hoyer, translated from the German by 
H. J. Stening with an introduction by 
Norman Haire, Ch.M., M.B. 288 pages, 
18 illustrations, price $3.50. E. P. Dutton & 
Co., Inc., New York, 1933. 


HIS book, “Man into Woman,” 

tells the story of the transforma- 
tion of the Danish painter, Einar Weg- 
ener, into Lili Elbe. Einar Wegener 
was born in the 80’s of last century. 
When about twenty he married and 
was apparently unremarkable both psy- 
chologically and physically as a hus- 
band. Some years later, by pure 
chance, he was persuaded to dress up 


the Lili 


as a woman and the disguise was so 
successful and so appealing that there- 
after he often pleased himself and his 
friends by wearing feminine clothes. 
When so adorned he was given the 
name of “Lili” by one of his friends. 
Gradually he became conscious of a 
change in himself, he felt that Lili 
was a real individual and the more im- 
portant, that he was, as it were, both 
male and female inhabiting one body. 
Periodic bleedings from the nose and 
elsewhere he came to regard as a sort 
of vicarious menstruation. Turning to 
books on sexual pathology for an un- 
derstanding of himself, he was led to 
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the conclusion that though his external 
reproductive organs were as those of 
the normal male (though perhaps some- 
what small) yet in his body there were 
the internal reproductive organs of the 
female. 

He was diagnosed as a case of neu- 
rosis by some, of homosexuality by 
others. He was treated with X-rays, 
and to this is attributed the shrunken 
state of the organs which were found 
in his abdomen at a later operation. 
By the time he was forty he was more 
than ever wishful to become completely 
a woman. The doctor who was per- 
suaded that possibly the patient was 
indeed possessed of both ovary and 
testis sent him to Berlin where he un- 
derwent a series of operations. At the 
first his testicles were removed. Later, 
in Dresden, his penis was amputated, 
and within his abdomen were found 
what were thought to be rudimentary 
ovaries. At this time ovarian tissue 
from a healthy young woman of twen- 
ty-six was implanted within him. Later 
still, another operation was performed 
in which, though the record is not at all 
clear, some remodelling of the external 
genitalia was performed. At last he 
felt himself to be completely a woman. 
He was issued a new passport in the 
name of Lili Elbe and his former mar- 
riage was declared null and void. A 
French painter fell in love with Lili 
and wished to marry her. Before she 
would consent, a further visit to Dres- 
den was made, and it was proposed 
that yet another operation should be 
performed as a result of which sexual 
intercourse and pregnancy might be- 
come possible. This operation was ac- 
tually carried out, but shortly after- 
wards Lili died, apparently of heart 
trouble. 

Through the indiscretion of a friend 
the secret of Einar Wegener leaked out, 
and the case was reported in the gen- 
eral press, causing a great sensation, 
in 1931. The account given in this 
book is written by the author partly 
from his own knowledge, partly from 
material dictated by Lili, partly from 
her diaries, and partly from corre- 
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spondence. It is stated that the sur- 
geon who performed the operation has 
expressed his satisfaction with the rec- 
ord. 

As a piece of literature the book is 
valueless. As a case history it might 
have possessed very considerable inter- 
est, but unfortunately it is very incom- 
plete and the method of recording is 
highly unsatisfactory, for several most 
important facts are not made available. 
For example, there is no description of 
the results of the histological examina- 
tion of the sex glands, testes and ov- 
aries, that were removed. In the ab- 
sence of such information it is per- 
fectly legitimate to exhibit a skepticism 
and to question whether the organs re- 
moved were indeed what they were 
supposed to be. There is no sufficient 
account of the condition of the male 
external genital organs before they 
were removed, and nowhere is there 
any suggestion that hormonic examina- 
tion was made. One is led to infer 
that oestrin was present in the blood 
withdrawn, but the account (page 147 
“a small instrument, similar to a mor- 
phia syringe”) does not permit one to 
assume that the examination was suffi- 
ciently thorough. Finally, there is no 
reference whatsoever that would permit 
one to know the fate of the grafts and 
the nature of hormonic production and 
excretion after their implantation. 

Although it is the case that one ap- 
proaches a story of this kind with the 
anticipation that the records given will 
not be sufficient to permit one to ac- 
cept the story as proven, one also ap- 
proaches it with a desire that the case 
that the author makes should be fool- 
proof, for although sex transformation 
of this kind would seem to be incred- 
ible, we do not know enough to hold 
the view that it is impossible. How- 
ever, this case is like all the rest; its 
description and recording are most un- 
satisfactory, and one seeks inevitably 
some simpler explanation than the one 
that is offered. It seems not improb- 


able that this is a record of the psy- 
chological condition known as “mother 
identification.” This view is strongly 
supported by the evidence given in 
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the book, and the appearance of this 
condition in what is (if the facts are 
correct) a hermaphrodite, is probably 
nothing more than mere coincidence. 
In a physiologically normal individual 
early and appropriate psychological 
treatment would have cured the condi- 
tion, and, having read the book, no 
reason presents itself which would 
force one to think that a similar cure, 
or at least a marked alleviation of the 
symptoms, could not have been affected 
in this particular case. Apparently what 
was regarded as physiological abnor- 
mality led directly to a completely 
wrong treatment terminating in the 


death of the patient, which perhaps is . 
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just as well for everybody concerned. 
It is not without interest to note that 
there is no record of this case, as far 
as one can gather, in the medical litera- 
ture. It is very doubtful whether this 
book in its present form fulfils any 
useful purpose, though certainly those 
who are, or imagine themselves to be, 
similarly abnormal (and of these there 
are many) will find it most interesting 
and probably unhelpful. As a scientific 
record it is definitely poor. As _ pre- 
sented the narrative is not a contribu- 
tion of any importance to pornography, 
psychology or to physiology. 

F. A. E. Crew. 
University of Edinburgh. 


The Apple Since Adam 


THE APPLE, by Sir A. Danrer HA. 
and M. B. Crane. Preface by Sir Daniel 


Hall. Pages 235; 22 figures, 6 tables. Price 
os 6d. Martin Hopkinson, Ltd., London, 
933. 


HIS book is written for the “prac- 

tical man.” Starting in the preface 
with a plea for better cultural meth- 
ods in Britain, the successive chap- 
ters present clearly and directly dif- 
ferent phases of the subject as mod- 
ified by the more recent research. 

The historical discussion of the ap- 
ple in Chapter I is an interesting and 
readable account. Emphasis is placed 
upon the long association of man in 
Europe with the apple and the place of 
man as a natural agency in its distribu- 
tion. The reader in this country will 
follow with profit the setting given the 
apple in this chapter. In view of the 
craft skill so evident in England in 
handling fruit trees, it is a little sur- 
prising for the authors to say that “the 
English have always had to learn their 
gardening from abroad.” 

At first thought, it would seem to 
take courage in addressing the prac- 
tical man, to devote so much space in 
Chapters II to V, inclusive, to what 
are generally considered extremely 
technical facts about the apple. The 


authors, however, stress the point that 


“the better the workman the finer tools 
he can employ or may even need.” The 
very readable manner in which the re- 
sults of the more technical research are 
presented will enable the grower to 
understand its fundamental bearing 
upon such problems as the sexual proc- 
ess, vigor, heredity and sterility. This 
summary of the applied implications of 
this phase of the more recent studies is 
especially valuable in view of the lead- 
ership of the English investigators in 
this field and, since this phase of the 
book is unique, a brief statement of the 
main facts brought out is justified. 


Apple Chromosomes 

Chapter II leads off with a discus- 
sion of the tree, the flower and the 
fruit: The complexity of such charac- 
teristics as growth, color and quality 
are there discussed. The treatment of 
the chromosome theme starts with the 
cell as the unit of structure in all 
plants, and builds up through cell di- 
vsion to the relationship of the chromo- 
some to inheritance. Following a brief 
discussion of somatic and reduction di- 
vision, the reader is introduced directly 
to the fact that the body cells of the 
normal apple contain two sets of 17 
chromosomes, or in al] a complement 
of 34. The idea of multiples of the 
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basic number is then introduced in the 
discussion of the haploid, diploid, 
triploid and other multiples of the sim- 
pler condition. Illustrations showing 
the chromosome condition of some of 
the more important varieties make clear 
some of the possibilities in chromosome 
numbers in crosses. 

In Chapter III, attention is given to 
variations and fluctuations. The com- 
plexity of the genetic constitution of 
the apple is shown to stand in the way 
of “fixing” or producing a seed repro- 
ducing variety or strain. The genetic 
nature of “sports” which arise in the 
body tissue, without the intervention 
of the sexual process, is discussed and 
the relation of the “sport” tissue to the 
normal tissue is illustrated for the dif- 
ferent types of chimeras. It is noted 
that so far as studied the chimeral tis- 
sue in the apple has the same chromo- 
some number as the parent tissue. 


Sterility 


The basic treatment of sterility, fer- 
tilization and incompatibility in Chap- 
ter IV will be particularly interesting 
to American readers. The studies at 
the John Innes Institution check with 
the American results in showing a high 
degree of self-sterility in the apple. 
This is seldom complete in the varieties 
listed, but is nearly commercially so. 
On the other hand, the authors show 
an interesting increase in the percent- 
age of fruits to mature in cross pollina- 
tion tests as compared with the self- 
pollinations—the fertility ratio being 
10.9 per cent in the former and 2.6 in 
the latter. The influence of the chromo- 
some content upon fertility is followed 
in crosses between diploids, diploids 
and triploids, triploids selfed, etc., and 
this fundamental background is shown 
to have an important bearing upon im- 
perfect cropping in commercial plant- 
ings. When this relationship is fol- 
lowed further it is found to have a 
bearing also upon such important fac- 
tors as pollen viability and seedling 
vigor. In the extremely complex prob- 
lem, therefore, of fruit setting and 
fruitfulness, generational inferiority, 
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that is, the imperfect balance between 
the chromosomal complements from 
the pollen and pistil parent, is shown 
to have an important influence. 

In Chapter V, on breeding, the dis- 
cussion centers around the chromosome 
constitution of the parents—following 
this type of treatment quite naturally 
from the preceding chapters. The ex- 
pectations of character inheritance, 
when the single, double or triple, etc., 
are present, are illustrated with horti- 
cultural material. In this way the com- 
plexity of the inheritance of such char- 
acters as color, size, shape, quality and 
disease resistance can readily be shown 
to the layman. With this knowledge as 
a background the variations in the ap- 
ple so universally met with wherever 
seedlings are grown can be understood 
by the apple grower. 

The chapters on the cultural phases 
of the subject (VI to IX), inclusive, 
can well be read with profit by Ameri- 
can horticulturists. Emphasis is placed 
upon the wide range of soil types upon 
which the apple will thrive providing 
drainage and other conditions for a 
good site are met. The best soils, how- 
ever, are considered to be lighter, well- 
drained loams. Chapter VIII will be 
especially interesting to horticulturists 
because in it there is given a summary 
from the applied standpoint of the ex- 
periments in England with the differ- 
ent root stocks. These are presented 
in relation to their dwarfing and fruit- 
ing effect upon the tree. The place of 
this phase of the propagation problem 
is yet to be determined in American 
orcharding. It should be stated, how- 
ever, that there is much promise com- 
mercially from this angle upon which 
the English investigators have placed 
so much emphasis. 

The final chapters on pruning, dis- 
eases and spraying, and varieties, pick- 
ing and storage, deal particularly with 
English conditions, that on pruning 
especially being quite different from 
the usual practice recommended in this 
country for commercial conditions. It 
may be that a combination of the root 
stock-pruning type of special treatment 
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so commonly in use in the more re- 
stricted plantings in English gardens 
might profitably be used with filler 
trees in this country. 

Finally it may be said since the au- 
thors intended this treatise on apple 
growing for the practical man that they 
have admirably accomplished their 
purpose. It should be of interest to 


American horticulturists to find a book 
of this type addressed to growers 
whose craftsmanship in handling plant 
material is still so largely motivated by 
the amateur spirit. A foundation thus 
laid might easily broaden out to the 
commercial proportions stressed in the 
preface by Sir Daniel Hall. 


University of Illinois M. J. Dorsey 


In Praise of Our Monkey Cousins 


THE APE AND THE CHILD, by W. 
N. Kettocc, Associate Professor of Psychol- 
ogy, Indiana University, and L. A. KeExoce. 
Pages 341. Illustrations 80. Price $3. Mc- 
Graw-Hill, New York, 1933. 


HIS book is an account of an at- 

tempt to see how far an ape, 
reared in an entirely human environ- 
ment, can become like a human be- 
ing. Brought up with a human baby 
several months her senior, she goes 
through all the experiments to which 
this child is subjected. Dressed in 
rompers and shoes, sleeping in a bed, 
eating with a spoon in a high-chair, 
drinking from a_ glass, little Gua 
shares all the experiences of Donald. 
And Gua nobly responds by doing all 
these things better than Donald. In 
other words, her environment makes 
her more human than a human being 
can be. The experiment is discon- 
tinued after nine months and Gua is 
returned to her cage. 

I found the book a fascinating one, 
and read it through at one sitting. 
This is perhaps because I enjoy 
watching the activities and develop- 
ment of children and animals. I ap- 
preciated thoroughly the descriptive 
style in which the records were made. 
Reducing personalities to percentages, 
with an occasional probable error 
thrown in, does not reveal the devel- 
opmental trends of babies. 


Genes of Monkeys and Men 


The authors have concluded from 
their experiment that certain trends of 
development in the ape were purely 
dependent upon the environment, such 
as eating with a spoon, or walking 


upright. Heredity is shown not to 
be the entire basis of development. 
With this conclusion, I am sure that 


. even the most rabid of the protag- 


onists of the theory that heredity is 
more potent than environment would 
agree. Certainly they would not claim 
that there was a gene for eating with 
a spoon, which would make the pos- 
sessor thereof eat with a spoon, even 
were there none to eat with. We can 
imagine a child in a desert who has 
never seen a spoon eating without one. 
The believer in heredity would, how- 
ever, maintain that what was inherited 
were certain structural configurations 
of muscle and bone in the forearm, 
which permitted of pronation and su- 
pination of the arm, thus enabling the 
ape as well as the child to eat with a 
spoon once it had been taught. That 
Gua learned to walk upright was also 
dependent upon her having been 
taught, in other words upon her en- 
vironment. It was even more depen- 
dent upon certain anatomical peculiar- 
ities of the junction of the pelvis with 
femur, which permitted her to assume 
the upright position. 

We all agree that environment pro- 
foundly modifies our existence. Many 
of our hereditary tendencies are de- 
pendent upon environment to elicit 
them. A duck has an inherited capac- 
ity for swimming, but it takes a little 
water to bring that ability out. We 
inherit certain potentialities for devel- 
oping along well defined lines, pro- 
vided we are in the proper environ- 
ment to bring those capacities to the 
fore. If opportunity is not provided 
for the expression of those capacities, 
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we may remain unaware of their ex- 
istence. Therefore we are not in the 
least surprised that Gua’s environment 
modifies her reactions, and enables 
her to accomplish acts which she 
would never have performed had she 
been left in her cage. These acts, 
however, depended upon her struc- 
tural likeness to the human child. 


Rates of Learning 


Gua learned more rapidly than Don- 
ald; this is not because the child was 
slow, or because Gua was unduly fast in 
learning. It depended entirely upon 
the different developmental rates of 
the two organisms. Kellogg notes 
this faster maturation in the ape, as 
explanatory of the greater agility of 
the ape, and its capacity to learn 
faster; although he points out that 
more rapid maturation and faster rate 
of learning are not functions of one 
another. If they were, he says, then 
the dog, which matures much faster 
than the child or the ape, should be 
able to perform certain of the hu- 
man acts at an age much earlier than 
either the ape or the child. 

He neglects to point out that such 
is the case. For example, the new 
born kitten or puppy knows enough 
to move its head around until its 
mouth comes into contact with the 
nipple which means its food. The hu- 
man infant, on the other hand, often 
has to be taught to suck even after 
the nipple is placed in its mouth. 
Again, Gua was 13 months old before 
she became much of an adept at 
sphincter control, and notification of 
her desire to void. Kittens or pups 
not more than six weeks old have 
been taught that lesson, and by no 
methods that were not suitable for 
instruction of a child. Thus maturation 
does influence the ability to learn; 
but it is heredity which marks the 
extent to which the learning process 
can be carried. The ape learned more 
quickly than the child; but had the 
experiment been carried out further, 
its limits of teachability would have 
been reached much sooner. 


Limits of Learning 

The authors point out that although 
it would have been desirable to con- 
tinue the experiment longer, the ape 
might have still been in the lead in 
its capacity to learn; and that the 
criticism might always be leveled that 
had it been kept up a little longer, the 
child would have won out. To prove 
anything by such an experiment, it 
should have been continued until 
such time as the child was showing 
traits only shown by human beings. 
During the first two years of the 
child’s life it is doing for the most 
part only what animals can be taught 
to do—to walk, to coordinate its mo- 
tor activities, to learn sphincter con- 
trol, to feed itself, etc. All these 
things an animal learns in an animal 
environment. The experiment should 
be carried on until the child is going to 
school, has learned to read and write, 
to deal with numbers, not only by way 
of recognition, but through intellectual 
processes with them; has learned to 
speak, to combine words into sentences 
and sentences into paragraphs. Let us 
suppose that the ape was able to keep 
pace with the child in all these sub- 
jects; we are still brought face to face 
with the fact that the ape learned them 
because he had a heredity which en- 
abled him to learn these things. A cat 
or a dog could not have done so in a 
similar environment; their heredity 
would have limited them. 

The experiment was interesting, but 
the conclusions are, to my mind, not 
those that the authors might like to 
have drawn. It did not show how hu- 
man-like an ape can be made to be- 
come in a human environment; it 
clearly demonstrated how animal-like 
the human being is in the first few 
years of his development. 

One more word—that of a sentimen- 
talist, not of a scientist. My sympa- 


thies were all for little Gua who, learn- 
ing to depend so much upon human 
affection and care, was put back in a 
cage, deprived of her freedom and the 


friendship of man. 
Mapce THurtow MACKLIN 
University of W. Ontario. 
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THE EASIEST PLANT IN THE WORLD 
TO PROPAGATE 


Cuartes F, SwIncle 
U. S. Department of Agriculture, Bureau of Plant Industry 


time to time accounts of the tech- 

niques for the propagation of plants 
that for one reason or another have 
proved not amenable to the more usual 
methods. As a relief from the com- 
plexities of these more difficult methods 
it may be of interest to put on record 
some facts about the propagation of 
Kalanchoe daigremontiana, the easiest - 
plant in the world to propagate. 

K. daigremontiana is an interesting 
succulent, introduced to this country 
from Madagascar by the author in 
1928. Figure 5 shows how, in a quiet 
greenhouse with abundant plant food 
and high air humidity, the “grandchil- 
dren” may become very much in evi- 
dence even before the first pseudobulbils 
have dropped from the serrations of the 
main leaf. It is obvious that with 20 
to 40 main leaves, 50 to 100 serrations 
to each (every one with a new plant) 
and some half dozen individuals of the 
third generation on each of the second 
generation “plants,” one plant of K. 
daigremontiana can, by its normal 
propagative activity, leave a truly re- 
markable number of vigorous offspring 
in the course of a single season. 

Figure 6 shows another interesting 
phase of the life of this plant. The 
normal vegetative activity is supplement- 
ed by a new type, and the super- 
abundant vegetative propensities of the 
plant, held in check for a while by the 
flowering activity, have reasserted them- 
selves. After the seed had set, the old 
flower stalk formed both vegetative and 
adventitious floral structures at the same 
time. One frequently thinks of vegeta- 
tive reproduction as being more or less 
synonymous with restricted seed pro- 
duction, as, for example with the po- 
tato. K. daigremontiana, however, al- 
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ternates a well-defined season of vege- THREE “GENERATIONS” 
tative reproduction coinciding with that Figure 5 
of growth in size with a definite flow- Leaf of the easiest plant to propagate 


ering period during which there is little showing daughter and granddaughter plants. 
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TWO KINDS OF REPRODUCTION AT ONE TIME 


Figure 6 
Flower stalk of the “botanical guinea pig” showing seed capsules, a young vegetative 


plant, and an adventitious flower. 


or no vegetative growth. Even with- 
out such phenomenal reproductive ac- 
tivity this plant would be considered 
easy to propagate on account of the 
abundant viable seed it produces; yet 
in one common type of reproduction it 
is deficient: it does not sucker from 
the roots. 

Although extremely easy to propa- 
gate, K. daigremontiana and all the 
others of this group have one rather 
definite requirement: they demand a 
high atmospheric humidity for  satis- 
factory growth. For this reason it is 
very hard to grow them in a furnace- 
heated house unless special precautions 
are taken to moisten the air. Though 
there must be moisture in the air sur- 
rounding the leaves, the roots require 
very little and the plant can live for 


months or even years without appreci- 
able water in the soil. 

Largely because of its ease of propa- 
gation K. daigremontiana has proven 
itself far superior to K. pinnata (or 
Bryophyllum calycium, as it is com- 
monly called) as a plant for testing 
the virulence of the germs in studying 
the crowngall diseases of fruit trees. 
In addition it is wholly immune to in- 
jury by red spider, mealy bug, scale, 
and all the other pests that cause so 
much trouble in growing large numbers 
of trial plants. 

The very ornamental K. daigremon- 
tiana might well be likened to the guinea 
pig because of its reproductive propen- 
sities and, in the experimental sense, 
it is rapidly becoming the “guinea pig” 
of the plant kingdom. 
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X-RAY MUTATIONS IN THE TOMATO 


Joun W. MAcArTHUR 
University of Toronto and Ontario Agricultural College 


cesses of Stadler? in inducing 

mutations in barley a similar ex- 
periment was set up in 1929 with 
seeds of the tomato and spinach, and 
some tests were also made with hen’s 
eggs to try out the theory then current 
that sex might be transformed and 
chick growth accelerated by radia- 
tions. The results with the fowl* 
and with spinacht were apparently 
wholly negative, but an interesting 
series of mutations was induced in 
the tomato. 

Forty-three fairly distinct mutants, 
mostly new to the species, appeared 
in recessive ratios in the progenies of 
plants reared from the treated seeds. 
Among them were several kinds of 
mutations that seem quite unlike any 
yet reported as induced by X-rays in 
other plants, even in the allied tobac- 
cos, or by radium in the tomato it- 
self. 


G esses of St by the early suc- 


Treatment of the Seeds 


Seeds (Vaughan’s Earliana) har- 
vested in 1928 were mixed thoroughly 
and seven samples of about 1000 
seeds cach were withdrawn, one for 
control and six for exposure. The 
treatments were given by Dr. A. C-. 
Singleton, through the courtesy of 
the Department of Radiology of 
Toronto General Hospital. They con- 
sisted of exposure under a Coolidge 
tube, operated at 90 K. V., with line 
voltage of 110, a tube current of 5 
m.a., at a target distance of 25 cm., 
without any filter. The lots were ex- 
posed for 9 minutes, 18’, 27’, 36’, 4614’, 


and 60’ respectively, the maximal dos- 
age being 14% “erythema doses” 
(each approximately 1200 r-units). 
The dry and wholly dormant seed 


was spread thinly on paper and 
stirred from time to time during ex- 
posure. 


Plants were grown from control 
and treated seeds in a greenhouse and 
out of doors, isolated from other to- 
mato plants, and naturally selfed. 
Single fruit progenies of thirty or 
more each were started in flats and 
closely inspected for variant types 
evident in the seedling stage; twenty 
progenies were examined at full mat- 
urity but no further flower or fruit 
mutations were noted. 


Changes Induced 

The percentage of germination was 
high and nearly equal (95%) in the 
c mtrol and all the rayed seeds. About 
600 control seedlings and 1200 from 
X-rayed seed were seen; among the 
latter were eight bright yellow-white 
chlorophyll deficients, which died 
without forming leaves; whether 
these were cytoplasmic or dominant 
lethal changes is not known. The 
other control and X, plants appeared 
wholly normal; those carried to mat- 
urity varied little in fertility, and 
every one set seed freely. No chim- 
eras were seen; evidently the young 
plant resting in the seed consists 
typically of one unbranched axis. 

None of the 100 control progenies 
produced any exceptional seedlings 
more remarkable than the fluctua- 
tions in size, form or color usual in 


*Eggs from Barred Rock hens mated with a Brown Leghorn cock were X-rayed and 
incubated. With increasing dosage from 1250 to 5000 R. U. dead germs increased rapidly 
to 100%; the chicks hatched were sexed (26 99 : 22 22), but showed no significant depar- 
ture from the normal sex ratio: the pullets were all marked by the expected sex-linked 
characters (non-barred, and fast-feathering), the cockerels by barred (white on the 
nape) and slow-feathering; and the average growth rate was not exceptional. 

+Due possibly to incomplete testing (40 progenies), to polyploidy, or to tolerance of the 


60’ dosage found effective in the tomato. 
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MUTATIONS INDUCED BY X-RAYS 
Figure 7 


Twelve seedling mutations in the tomato induced by X-ray treatment of the seeds one 
generation before. The plants that grew from the X-rayed seeds and that reached maturity 
appeared to be normal. These plants were grown under isolated conditions and naturally 
self-pollinated. In 346 progenies from these plants 43 mutations appeared. About 25 of these 
have been studied in detail and behave in inheritance.as Mendelian recessives. The plant at 
A is of normal growth. All plants were the same age when photographed. For details 
see text. 
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“CURLY” AND “SLOW GROWING” MUTATIONS 
Figure 8 
The Curly mutation (4) has very much altered foliage and grows rather poorly, as is 


shown by comparison with a sister plant of the same age (C). 
Its growth rate is to be compared with a normal-growing 


(B) has yellowish-green foliage. 


The “slow-growing” mutant 


plant from seed from the same fruit, at the left. 


any tomatoes. Those from each of 
the two treated lots tested have re- 
vealed a number of definitely trans- 
mitted novelties, besides a number 
of more doubtful and ephemeral 
changes that have not been faithfully 
reproduced in later generations or 
repeated in further samplings from 
the same Xo». In all, 43 mutations 
were found in 346 progenies (12.4%) ; 
one progeny had two mutations. 

The number of mutations induced 
is clearly related to dosage, for the 
60’ exposure caused 30/189, or 15.9% 
mutations, and the 4614’ exposure 
13/157, or 8.3%. An even greater 
dosage than that used might be more 
effective since the lethal point was 


not closely approached, the germina- 
tion and the fertility remaining quite 
normal in both X,; and Xz» genera- 
tions: It seems possible that gene 
mutations are relatively more fre- 
quent with moderate and sublethal 
doses. 

The changes induced were of the 
most varied nature, involving the 
color of foliage and stem, shape of 
the leaf, stature, branching habit and 
growth rate. As has been the usual 
experience, the majority of the mu- 
tants exhibited some disturbance, often 
very striking, in the chlorophyll 
system; the cotyledons (and at least 
the first leaves in most cases) were 
white-dotted or mottled, grey-edged, 
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or variegated in five mutants, striped 
in two, brown-speckled in one, bright 
yellow in four (Figure 7D), some 
grade or pattern of light yellowish 
green (Figures 7G, H, and 8B) in ten 
others; deep purple and glossy in two 
(Figures 7C and 7/). The most marked 
of these were lethal, and none was 
really virescent. 

In three cases the stem color was 
changed to green (Figure 7A), and 
two of these proved on intercrossing 
to be identical with the known “green 
stem.” Several kinds of paler or in- 
tensified (purple or brownish) pig- 
mentation accompanied mutations 
more marked in other characters. 

The form of the cotyledon was al- 
tered in some; to slender-short in 
one, and long in one (Figure 7E) ; to 
short and broad in two, to curved or 
rolled in four. One progeny had 25% 
polycotylous seedlings, but this trait 
seems to be unfixable. The leaf shape 
in one mutant is broadened and 
vaguely resembles the potato leaf; in 
another it is curly, with reduced, nar- 
trowly dissected, and antler-branched 
parts (Figures 7J and 8A). 

There were two changes to ultra- 
dwarf types, both very different in 
foliage from either of the known 
dwarfs. Another mutant, somewhat 
similar in appearance brachytic 
(Figure 7B), is partly sterile, and has 
a whorl-like leaf arrangement and 
widely sprawling lateral growth. Sev- 
eral more mutants are characterized 
solely (as yet) by a greatly reduced 
growth rate and a small, even stunted 
appearance (Figure 7F). 

Perhaps the most noteworthy and 
novel of the mutants are those in 
which the apical growth has _ been 
locally affected. At least three of 
these, all different in minutiae, are 
decapitate; they form the first leaves 
normally but then the stem begins to 
wither and die off subapically (e. g., 
just above the base of the cotyle- 
dons), the yellowing crown growth 


falling down of its own weight (Fig- 
ure 7K) and the death of the rest of 
the seedlings proceeding downward. 
Another mutant typically lacks any 
sign of a growing tip (Figure 7L) 
and ultimately forms enormously 
swollen cotyledons, or after much 
delay may send out normal leaves. 

It is not yet possible to say how 
many of these mutations have been 
duplicated or which, if any, belong to 
multiple allelomorphic series. Prob- 
ably only green stem and possibly 
brachytic are repetitions of genes al- 
ready known. 

About 25 of the most promising 
(most viable or most distinct) types 
have been selected and repeatedly 
cultured for cytogenetic study of 
pollen, chromosomes, and _ linkage. 
Such as prove their genetic value will 
be further described, named, and giv- 
en symbols. 

In general these mutations are all 
recessive and monofactorial, and are 
probably chiefly point mutations. 
Over a half are lethals, and must be 
maintained “blindly” by selfing nor- 
mal-looking plants to locate heter- 
ozygous carriers. Many of the others 
are semi-lethal, leading a more or less 
precarious existence in the homozy- 
gous state. Only about twelve can be 
regularly cultured pure. All but a 
few are slow growing, weak or 
stunted, and tend to show some de- 
ficiency in numbers in F»2 or back- 
cross generations. Unexpectedly few 
are sterile or semi-sterile. While sev- 
eral are normal in vigor, and one may 
be taller than normal owing to elon- 
gated internodes, there are no giants 
or faster growing types and no valu- 
able flower or fruit mutants, in short 
no superior types of obvious eco- 
nomic value, but a number of curios- 
ities that should be useful mainly in 
expediting the genetic analysis of 
the tomato. For this purpose they 
provide a welcome supplement to the 
25 or 30 genes hitherto known. 
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A Glossary Of Genetic Terms 


ENETICS has developed so rapidly that many terms in common use in 
genetic literature are not yet incorporated in the dictionaries. Many 
people who are interested in heredity are bothered by such words, for 

which no definition can conveniently be found. For this reason, it is proposed to 
publish occasionally a glossary of terms which would not be readily understood 
and which are not to be found except in new unabridged dictionaries. It is 
realized that these definitions will probably not meet with universal approval and 
comments and suggestions will be welcomed. 


Bacxcross—Cross of a hybrid to one of the 
parental forms. 

CHARACTER (a contraction of characteristic) 
—A term used, often rather vaguely, to 
designate any form, function, or feature 
of an organism. The Mendelian charac- 
ters of genetics represent the end-prod- 
ucts of development in which a definite 
gene, or genes, have a decisive effect. “The 
constant and unchanging thing, therefore, 
is the factor (gene) itself rather than the 
character, and the unity which Mendel ob- 
served lies rather in this underlying factor 
than in the visible, and perhaps variable, 
character which it produces.”—Sinnott and 
Dunn. 

ConyJUGATION—Side-by-side association of 
hemologous chromosomes previous to for- 
mation of genetics. 

DieLtom—Having two sets of chromosomes. 
Body-tissues of higher plants and animals 
are ordinarily diploid in chromosome con- 
stitution. See Somatic. 

DomMINANT—A_ character possessed by one 
of the parents of a hybrid, which appears 
in the hybrid to the exclusion of the con- 
trasted character from the other parent 
(the recessive). Thus in a cross of 
green- and yellow-seeded peas the first 
generation has yellow seeds. Yellow is 
dominant and green is recessive, being 
transmitted but not appearing in the pres- 
ence of the factor for yellow. 

Facror—Same as Gene. 

F,—(Pronounced eff-one). The first filial 
generation. The offspring of a given 
mating. 

F.—The second filial generation. Produced 
by intercrossing or self-fertilizing the F,. 
The inbred grandchildren of a given mat- 
ing. 

GaMETE—A reproductive cell of either sex; 
e. g. sperm or ovum. 

Gene—(1) The unit of inheritance, which 
is transmitted in the germ cells, and which 
by interaction with the genic and cyto- 
plasmic complex controls the development 
of a character. The genes are arranged 
linearly in the chromosomes. (2) “The 
physical basis of heredity’—or more fig- 
uratively, the atom of the genetic mole- 
cule. 

Haptom—Having the reduced number of 

chromosomes, as in germ cells, as distin- 


guished from from the diploid or double 
number of chromosomes in normal somatic 
cells. 

HeEtERozycous—Containing both genes of an 
allelomorphic pair, or two genes of an 
allelomorphic series. Heterozygous in- 
dividuals generally resemble the individuals 
homozygous for the dominant character, 
but they transmit the recessive to half their 
offspring. 

Homozycous—(1) An organism formed by 
like germ cells; (2) An organism is said 
to be homozygous for a given character 
when all the germ cells transmit identical 
genes for this character. This is the most 
frequently used meaning of the term. 


LinKaGe—Association of genes inheri- 
tance, due to the fact that they are in the 
same chromosome. 

Monozycotic—Originating from a single fer- 
tilized egg cell, which in the course of sub- 
sequent development has given rise (by 
fission) to two or more individuals. Twins 
(or triplets, etc.) of such origin are, bar- 
ring mutations, genetically identical. 

Mvutation—Where a heritable variation be- 
gins. A sudden variation in an inherited 
character. 

PARTHENOGENESIS—The development of a 
new individual from a germ cell without 
fertilization. 

PoLypLoip—Normal body cells of the higher 
plants and animals have two sets of chro- 
mosomes (see Diploid). Polypleids are 
forms having three or more of these basic 
chromosome sets. 

Recessive—See Dominant. 

Repuction Diviston—The division preceding 
the formation of gametes, in which the 
chromosome pairs separate, and the chro- 
mosome number is reduced to half the 
somatic number. 

SEGREGATION—Separation of allelomorphic 
genes at meiosis. 

Se_rep—Self-pollinated. 

Somatic—Resembling body tissues in having 
a paired set of chromosomes, one set from 
the female parent and one from the male, 
as contrasted with germ cells having a sin- 
gle set of chromosomes. 

organism characterized by hav- 
ing three times the reduced primary chro- 
mosome number. 
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Comments from the Questionnaires 


To gain some direct information regarding the feeling of members toward 
the JOURNAL a questionnaire was sent with the 1934 bills. The responses have 
been most interesting and very gratifying. Possibly when the returns are all in 
there may be enough of ge neral interest to justify a note in the JOURNAL as to the 
division of opinion regarding such controversial subjects as the glossary, which 
present returns indicate is about equally valued and despised. The more general 
comments under “remarks” have been, with few exceptions, most enthusiastic and 
encouraging. Some of them are here reproduced. 


+ 


“I think you are doing excellently well. Your field is a big one. I feel that articles 
which are mere reports on minor points (such as the announcement of a new hereditary fac- 
tor) should be kept relatively brief, while matter of fundamental theory, technique, or work 
with important implications should ‘be quite fully covered.” 


“I enjoy the JouRNAL very much but am uncertain as to its purpose. It is too small to 
present detailed researches or observations. Why not recognize this? The articles listed 
above are very interesting but I would prefer them in other journals where as much as eight 
or ten pages are required.” 


“I am undecided; I hear the JouRNAL criticized for being too popular, (general) not 
technical. I believe its mission is to give facts of research and opinion to those not highly 
trained technically in genetics. I find it now the most useful journal in teaching genetics.” 


“I am satisfied as it is! I hope the questionnaire won’t stampede you into any radical 
change.” 


“One of the most essential things at present is a suitable publication outlet for research 
and I would favor curtailing other features if necessary to give space to research articles c1 
permanent value. I appreciate, of course, the educational needs and value of articles for pub- 
lic discussion of questions having popular interest. Short articles of this kind are likely to 
have a wider appeal than long ones.” 


“IT approve the present trend to encourage the study of human heredity as well as that 
of economically important plants and animals.” 


“Along with results of research more articles discussing present situations and problems.” 


“Don’t wander further into the field of sociology or economic aspects of eugenics. Opinion 
predominates over ascertainable fact there, and the resulting controversies settle nothing. The 
present policy in this is about right but should certainly not deviate any further into this field, 
no matter how enthusiastic some advocates of complete social planning of all affairs may 
become.” 


“For my purpose, I prefer more space given to the plant side. The animal side is get- 
ting six or more times as much space as the plant side. Condense the papers some on ani- 
mals; also some of the long ones on plants. Give us more wheat, less of the chaff.” 


“While I value the JournAt highly because it does cover a broad field, I would like to 
see more short articles on inheritance in crop plants than have appeared during the 
last year or two.” 


“I like the JouRNAL just as it is. I shall continue to pull in my belt so that I may 
subscribe for it, be the depression ever so long. I like to read the JourNnaL, but I'd 
continue to subscribe for it if it bored me stiff because I think the people behind it 
are engaged in a most important job, and I consider it a privilege to help a tiny bit.” 


“Prompt publication of issues (congratulations on the effort during the past year 
to catch up with the calendar). A more impersonal attitude on the part of some book 


reviewers.” 


“Hell, I don’t know, I’m neither a scientist, nor a journalist. I’ve been reading the 
Journat since it first came out. I’m just a bum country lawyer (once for 20 years a 
judge). Reading the JourRNAL gives me a chesty feeling of going along with the big 
boys of science. There is something impersonal and real about your work as compared 
for instance to the dirty businesses of money making and politics.” 
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